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Editorial 


Transplantation, Replantation, and Surgical Positioning of Teeth 


SYMPOSIUM dealing with this subject seems timely because of the 
A number of current independent investigators concentrating on a similar 
objective—the natural replacement of teeth. While attempts at transplanta- 
tion and replantation have been made with dubious success in the past, it is 
felt that the modern prophylactic use of antibiotics, plus improved knowledge 
of tissue responses, should contribute markedly to the success of what formerly 
was looked upon as a stunt. It is only by persistence and pooling of thoughts 
and techniques that such objectives, though remote, may one day be routine 
procedures. 

As Dr. Hale of the University of Iowa points out in one of the papers, 
there is a great need for a method to replace first molars. These key teeth of 
the arches are lost before adulthood in 30 to 45 per cent of our population. It 
would be a great achievement if, by autogenous transplantation or supply 
from a tooth bank, this situation could be remedied. Not many years ago 
blood, bone, or eye banks would have been dismissed as sheer fantasy. 

The forceful positioning of erupted teeth which stand in abnormal posi- 
tion has been described in the past. The procedure is known as redressement 
forcé. A new idea is the surgical eruption and positioning of unerupted and 
impacted teeth. The unerupted canines present a common problem. These 
teeth, which give great character to the dental arch, have often been sacrificed - 
because exposure and orthodontic movement undertaken as a joint enterprise 
by the oral surgeon and orthodontist have proved to be a long and tedious job. 
If positioning of such teeth by surgery can be made a routine procedure, we 
will have set another milestone in our professional ability. 

The ‘‘tooth bank’’ has already been experimented with and set into opera- 
tion by Dr. Pafford of Phoenix, Arizona. Progress here will be anticipated. 

This symposium, therefore, should be of wide interest. It includes papers 
dealing with animal experimentation as well as papers on the practical appli- 
cations of allied objectives. The editor is hopeful that the presentation of so 
many different articles will greatly further the improvement of techniques and 
stimulate more interest in the various procedures. It should be noted that in 
most of the cases of transplantation presented the teeth have been inserted 
into the dental arch partly or completely erupted. Greater success might be 
hoped for if tooth follicles containing partly formed teeth were implanted com- 
pletely into a cavity made in the bone and covered by the sutured mucoperios- 
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teum as recommended by some of the authors. That such teeth will erupt even if 
placed well below the tooth level is evidenced by the reported experimental re- 
plantation of teeth associated with dentigerous eysts. The preservation of the 
dental follicle around the crown as well as the root of the tooth seems important 
because, although the crown may be fully formed, the enamel continues to mature 


while the root is being developed. 

The material received exceeded our early estimate and it was found neces- 
sary to limit the discussion in the January issue to transplantation and re- 
plantation of teeth. The surgical positioning will be included in the February 


issue of the JOURNAL. 
K.H.T. 





Symposium 


Transplantation, Replantation, and Surgical 


Positioning of Teeth 


EXPERIMENTAL TRANSPLANTATION OF TEETH 
IN LOWER ANIMALS 


Haroup S. Fuemine, D.M.D.,_M.Sc., D.Sc., New Haven, Conn. 


ITHIN recent years there has been a revival of interest in the transplanta- 

tion of tissues.2° This renewed attention has included the clinical and 
experimental transplanting of teeth.® The clinical transplantations usually 
have been done by oral surgeons.** In these eases, transplantations or reim- 
plantations lasting from six months to several years have been considered 
successful.*” ** 4" Complete success, however, cannot be attained until labora- 
tory investigations have revealed more knowledge concerning the growth, 
development, mineralization, and ealcification of teeth. With this as an ulti- 
mate goal, a number of investigators are studying growth and development 
of teeth or their anlagen under varying conditions. An important aspect of 
this experimental work involves the transplanting of embryonic teeth at dif- 
ferent locations and under various conditions in lower animals and following 
the resulting biologie behavior. While considerable work has been done with 
in vitro transplantations of tooth germs,* it is the purpose of this report to ~ 
dliseuss the in vivo transplantation of teeth and their anlagen. 

Kor many centuries the transplantation of teeth has been carried out 
clinically, and several surgical practices or techniques have evolved from these 
procedures.** 4° The in vivo transplantation of teeth in laboratory animals is 
much more recent, beginning about the early part of the eighteenth century. 
This experimental work, including the particular tissues and sites used, has 
been recently reviewed.”? 

John Hunter (1728-1793)*° was the first to report extensively on a series 
of animal experiments. He performed several types of transplantations, among 
which was the transplanting of human as well as animal teeth to cocks’ combs. 
This method originated with the ancient Chinese, who had transplanted young 
cocks’ spurs to their combs. 

From the Department of Pathology, Yale University School of Medicine. 

*Glasstone (1936), Lefkowitz (1954), Losee (1943), Szabo (1954), Yagi (1937), and 


Yumikura (1925) have made important in vitro contributions on the transplantation of teeth 
or tooth germs. 


3 





4 
é 
al 
S 
fs 
2) 
a 
} 
< 
x 





ivoh [ uUBYy} a10UL 03 SABP 
— Woz spotsed ‘sornjgonsjs YyI00} aINQey_ 
sivok Z 04 
dn spotsed 107 yuowdojeaop yoor owog 
sjuv[dsuvs} JO UOTyezITBs0UlW 
peseeiour pesneds uyored jo suotoeluy 
suorzBd0, dIdoyo19}04 4B WUNITaYyyIda 
[B10 WoIF SOINjONIYS Y}O0} JO UoTJONpuT 


4300} JO yuowdojeaop jeUION 
Awi-x Aq 
JUSPIAD SBA UWOIPBOYTO[BO SyveM C JoIV 
sXkep 99 03 dn—y}Mo013 [nzsseo 
-ons wirepo Aoy} ynq ensea oe SsulpuLy 
SUP OST 0 E— 
gjasnut 10 usetds UL YIMOIS OU fsaTyIABO 
MOLIBUL pus sjoy0s Aydulo ut YAMOIH 
sXep ¢¢ 03 dn—solqip 
-UBUL NYIS UI FO VY} UBYY SsozT &{ YIMOIDH 
sup 
OF 03 J—SoTIBAO UI Ssyshd JO UOTVBULIOT 
pue 300} Jo yuoudopaasp pus YyIAoI1DH 
SBP OST 0} E— 
sjuvjdsues jo yuoudopaaop pue yyMory 
sXep 9¢ 
0} §Z Ul Yeo} poyloyeo Jo yuewdopaaeg 
sep g9¢ 0} dn— 
wntyeyyide joureua FO UoTVRIVUeJeyIp 
-9p SB [JAM SB quowdojeasp pus YIMOID 


svveds snosuey 


snoso[o19}0y4 


-hoqns pue ‘sureaq ‘sadqy pue snosojowoxy 


yoyoos 1epour 1eaA-xIg 
syiqqes 

[Nps FO Sat}yIABD MOLIBY 

S}[NPB Jo [VA [BUIUOpPgyY 
SOAIQUIO JBP[O UT SBIR 

O}IUIOS YJANOF puwB pALY, 

8}e9 JaploO JO so,qipury 
sJop pues ‘syeo ‘s}er ul 

syoyoos rvpooaye Ayduiny 


SUOT}BIOT SNOLIBA 


JayjOU JO saposnur YS, 


SOLIBAG 
SOIJIABD MOLIVUL BIL, 


[Bigo1ovBI UT 





SLNAWWOO 


apsnu TeunUOpqy 


snouss0jny 
snoso[omoy 
snosojowoy 
snoso[owoy, 
snosojowoy 


snosojowoy 


snosojowoy 


snosojomoy 


snoussojny 
snoussojny 


snosojowmoy 


snoussoyny 


ssuleq uBuIny pus 

woify sulted YOO, 
sfayuoul 

paryy Surdojaaog 


s[BuUllUe 


SUL10S YOO, 
, SoAIquIa JepuBUIETES 

Ajivo JO sBvore 4seid [BINeN 
sodiquie Japueul 

-B[BS WOIZ SOYDIB IB[NQIpUB;, 
sua}zty Sunod 

WOIZ SUES 400} LU[NGIpUR, 
sorddnd puv ‘sye1 Ap 

-g— ‘sjvo Sunof woiz yea, 


SULIOS Y4}00} 4BYy 
serqtp 

-uBul yeBi otuodiqmia ABp-gT 
ssop eyemeaz Sunod zo 

soutues Areyixeur poydnssuy 
SU0}4LY 

Sunof Jo soutues poeydnssug 
"ud QT 

jo sokiquo Mel yer poaoutyy 


ssop Sunod jo souru 


22-68 UIWO[T 


1su0T pus Mousy 


Pp0PBS 


¢ ‘zh10AV 
retOTTMjody 

pue Aao'T 
op UBO[DVAL 
pue omdeyg 


oe-zeAYSMOUTLRL 
pue Aysuryodery 


1¢ZO[BZU0L) 


pus ouezelitA 


ployegr 


12uyey 


19Z}UBIOULOg 


pue o1jng 


ssSTITEMA 


szsloqiyeq pus 


-vo rvfnqipuvut poydni9suy forrepsyy ‘suissny 





9S6T 
9} 3S6L 


SS6L 
€S6T 
FS6L 
pues OS6T 
OS6T 
Cr6T 
ret 
“OF6T 
GP6L 


TP6T 


Tr6r 
686T 
Se6T 


Té6T 





SaLIS | 


Sd AL | 





GaLNVIdSNVUL SAOASSLL | 





SUOLVDILSAANI | GLva 








STVNINY YWAMO'T NI SLNVIdSNVUY, OAIA NJ SAVIT TAVAL ATLNGOGY OHA\ SYOLVDILSTANT 
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It was not until 1874, a little over 100 years later, that Legros and Magitét** 
performed their much quoted experiments. They were cited particularly for 
their suecessful heterologous transfers made from neonatal dogs to adult 
guinea pigs. For some reason, however, their homotransplants failed ; in view 
of our present-day knowledge of the transplantation of tissues, it seems sur- 
prising that their heterologous transplants succeeded while their homologous 
ones failed. Magit6ét was also well known for his clinical transplantations of 
teeth.*° Mitscherlich,*? Phillipeaux,** David,® Fletcher,** and Delquel’ * were 
among the important early investigators reporting on the experimental trans- 
plantation of teeth. These men were inclined to use fully developed teeth and, 
with the possible exception of Legros and Magitét, worked with small numbers 
of animals. Often the experiments of these early investigators consisted 
merely of removing particular teeth and reinserting them immediately or after 
a short time in the original sockets.*? After selected periods of time the ani- 
mals were sacrificed and the reimplanted teeth were examined. Sometimes the 
pulpal and associated vessels were injected with a dye to determine pa- 
tency. ** In this manner, the viability of transfers could be determined. In 
addition to cocks’ combs and alveolar sockets, abdominal walls and the marrow 
cavities of long bones were used as transplantation sites. 

For the past quarter of a century, investigators working with the experi- 
mental transplantation of teeth in lower animals have utilized tissues at a much 
earlier stage of development than did their predecessors. Use of these less de- 
veloped tissues naturally followed from the better understanding of embryology 
and histology and the greater knowledge of biologic processes associated with 
growth and development. In addition, improvement in histochemical methods, as 
well as the use of the electron microscope and radioactive isotopes, has enabled 
investigators to interpret their findings more adequately. Furthermore, in- 
vestigators have become interested in the ability of various organ anlagen 
to adjust to heterotopic transplantation sites and to continue differentiation at 
or within these new environments.?” 27 2® 38 , 

Tooth germs have been considered an excellent medium for the study of 
the theory of induction, as they are composite organs consisting of oral epi- 
thelium and subjacent mesenchymal tissues. Therefore, the influence of either 
or both of these tissues has been the main subject of a number of experi- 
ments.” * *% 2% 87 Another area of interest has been the study of the inherent 
qualities or potentialities of particular undifferentiated cells following trans- 
portation or transplantation from certain areas of the embryo to selected new 
sites.?: 27, 28, 38 

The effect of certain known carcinogenic hydrocarbons on the growth and 
development of tooth germ transplants has also received attention.’ 1% 7 4 
While an over-all picture of retardation of growth and development has been 
observed upon application of the carcinogens to tooth tissue, these substances 
appeared to exert their greatest influence on cells of the outer enamel epi- 
thelium. 
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Conditioning or altering the hosts so that the environment of the trans- 
plants was changed was accomplished with the administration of hormones’ 
or certain chemical compounds.'* Under these conditions the expected growth 
and development of transplanted tooth germs were usually altered. In some 
instances this was manifested by a retardation of growth, and under other 
conditions growth was enhanced. With x-rays,”* cortisone,’? and fluorides, 
there was a diminution of blood vessels to the transplant and a retardation of 
growth. In eases where the hosts were ovariectomized, there was an opposite 
efieet with an increase in blood vessels and an enhancement of growth.’® 

A number of sites have been used for these transplantations. Locations 
5t ova- 


most commonly utilized are abdominal walls,?* muscle,* ** °°” ** spleen, 
ries,2*7 marrow spaces of long bones,** ** * 4 4751 subeutaneous and axillary 
spaces,’ peritoneal cavities,* ** lateral ventricles and cerebral hemispheres of 
brains,'” ** anterior eye chambers,® empty alveolar sockets,” ** * ** and eyst 
Various laboratory animals have been hosts and 


cavities in the mandible.** 
°2 mice,® ** guinea 


donors. Those most frequently used have been rats,* ** °° 


pigs,” '°™ rabbits,* dogs,** ** cats, 47 monkeys,’ hamsters,?* and salaman- 


Transplants of human tooth germs to lower animals have also been 


ders.”* %» 37 
made.® 1% 20, 22 

Following the demonstration that the anlagen of teeth can survive homol- 
ogous and heterologous transplantation, I launched a series of in vivo experi- 
ments with the basic aim of expanding our present knowledge concerning 
mineralized tissues and, in particular, the teeth. This has been done by deter- 
mining factors or conditions that would enhance, retard, or alter the expected 
differentiation, growth, development, and mineralization of these tooth germ 
transfers.°* Ultimate application of such findings may be of clinical value 
for determining optimal conditions under which teeth or tooth germs can sur- 
Vive transplantation. It is more important to consider, however, that these 
studies eventually will pinpoint specific conditions or factors under which 
teeth and other mineralized tissues can regularly attain superior development 
and calcification. 

In our laboratory the eyes, brains, and subeutaneous spaces of experi- 
menta: animals are routinely used to receive transfers of both embryonic and 
malignant tissues. The director of our laboratory, Dr. H. S. N. Greene,?* 2° has 
been foremost in demonstrating that the anterior chamber of the eye is ideally 
suited to receive transplants of certain embryonic and malignant tissues. 
Willis*? found the brains of rats suitable for the transplantation of these tis- 
sues. In addition, we have observed that the brains of other experimental 
animals are favorable growth sites. While the subeutaneous spaces are suited 
for receiving certain transplanted tissues, at this location the connective tis- 
sue response on the part of the hosts is more vigorous. We have found that, 
when tooth germs have been damaged during transplantation to subeutaneous 
or axillary spaces, the connective tissue capsule usually forming about such 
transplants also invades the transfer and prevents it from developing. It was 
observed, however, that at all the above sites mature tooth structures formed 
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EXPERIMENTAL TRANSPLANTATION 


1.—Equipment necessary for eye transplantations. 
. 2.—Incising the cornea. 
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from the undamaged organ anlagen of the teeth. In addition, when an ana- 
tomie relationship of the epithelial layers of the transplants was maintained, 
the morphology of a particular developing tooth persisted. In particular in- 
stances where the hosts had been conditioned, growth of the transplants com- 
pared favorably with growth in situ.’ In some cases, particularly with eye 


> Fig. 3.—Inserting into the anterior chamber a tooth germ from a 30-day guinea pig 
embryo. 


Fig. 4.—Tooth germ transplant in the anterior chamber after fifty-eight days. 


transplants, growth was so extensive that the transplant filled the entire an- 
terior chamber and ultimately pierced the cornea. In these instances the 
morphology of the developing teeth was not always retained. 

Fig. 1 through 11 demonstrate methods for the in vivo transplantation of 
tooth germs or other tissues. Intraocular and brain transplantation procedures 











EXPERIMENTAL TRANSPLANTATION OF TEETH 9 
require more precision that those used for other locations, but the basic tech- 
niques of the aforementioned operations can be easily mastered.* *% 7 *° For 
brain transfers general anesthesia is given, for eye transfers local anesthesia is 
used, and for subeutaneous transfers no anesthesia is required. 

Fig. 1 shows the instruments necessary for eye transplants in guinea pigs 
and rabbits: a double-edged corneal knife for incising the cornea, curved 
pick-up foreeps for tissue handling, a trocar for inserting the tissue into the 
anterior chamber, and straight forceps for working the tissue down to the in- 
ferior aspect of the eye. Sterile normal saline for keeping the tissues moist is 
in the bottle labeled B. A sterilized solution of 5 per cent cocaine for eye 
anesthesia is in the dropper bottle labeled C. The tooth germs in the Petri 
dish were obtained from the mandible of a 30-day guinea pig embryo. 

Fig. 2 shows the position of the corneal knife as the incision is being com- 
pleted, a step which must be accomplished without injury to the iris in order 
to prevent bleeding within the anterior eye chamber. Note the position of the 
hands, animal, and knife. 

Fig. 3 illustrates the proper manner of inserting the tooth germ through 
an incision just large enough to admit the trocar’s lip. After the tooth germ 
is expelled and the trocar removed, the tissue is manipulated to an inferior 
position between the iris and cornea. This can be accomplished by applying 
gentle pressure on the external surface of the cornea. 

Fig. 4 shows the transplant made in Figs. 2 and 3 after fifty-eight days in 
the anterior chamber. Figs. 12 and 13 show photomicrographs of the recovered 
transplant seventy-five days after the operation was performed. 

Figs. 5 and 6 show the two major steps in performing brain transplants. In 
Fig. 5 the drill is shown in position. By avoiding the midline, bleeding is mini- 
mized. A good location for the hole is halfway between the outer canthus of 
the ear and the corner of the eye. Two persons are needed for brain opera- 
tions in guinea pigs and rabbits. The dura should be pierced with the trocar 
as the transplantation is made, and not while drilling through the ecalvaria. 

Figs. 7 and 8 depict the technique for performing a subcutaneous trans- 
plant of a tooth germ to the axilla of a dba mouse. This can easily be done 
with one person holding the animal and another making the incision and in- 
serting the transplant. The tissue should be deposited as far from the skin 
incision as possible. As with eye transplantations, this procedure can be ac- 
complished by one person. 

Fig. 9 shows a heterotransplant of a molar tooth germ obtained from a 
30-day guinea pig embryo and transplanted to the axilla of a dba mouse. The 
animal was sarificed after thirty-five days. There is a heavy connective tis- 
sue capsule about the transplant. The number of vessels evident indicates 
an adequate blood supply. 

Figs. 10 and 11 illustrate the main procedures for making mouse brain 
transplants, which are slightly different from those methods used for larger 
experimental animals. In this instance, a No. 11 Bard and Parker blade is 
used to pierce the calvaria. The tissue is deposited in the same general manner 
as for larger animals. 
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Fig. 6. 


Fig. 5.—Drill in position for a brain transplant to a guinea pig. 
Fig. 6.—Placing a tooth germ in the brain. 
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7.—Making the incision for a subcutaneous axillary transplant in a dba mouse. 
. 8.—Inserting a tooth germ in the subcutaneous axillary space of a mouse. 
9.—A tooth germ transplant in place after thirty-five days. 
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Figs. 12 and 13 are low- and higher-power photomicrographs of the trans- 
plant that was shown in Fig. 4. Under the conditions of this experiment, 
erowth was enhanced so that in seventy-five days the entire anterior chamber 


Fig. 10. 


Fig. 11. 


Fig. 10.—Making the hole through the calvaria of a dba mouse for a brain transplant. 
Fig. 11.—Transplanting tissue to the brain of a mouse. 


was filled. The limiting tissue surrounding the transplant in Fig. 12 and at 
the, left in Fig. 13 is the cornea. To the right center of Fig. 12 are remnants 
of the lens. The transplant is easily discernible at the left center, where it is 
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in close approximation to the cornea. This section is a horizontal cut through 
the long axis of the tooth. Fig. 13 is a higher-power photomicrograph of the 
upper left segment of the transplant. Revision of the pulpal area has taken 
place and the area is now filled with osteoid tissue. These transplants often 
continue to grow until they erupt from the anterior eye chamber. 


Fig. 12.—Guinea pig eye homotransplant, as seen in Fig. 4, recovered after seventy-five 
days. (Original magnification, X17; reduced 3/10.) 

Fig. 13.—Higher magnification of a section of Fig. 12 to show more detail. 
magnfication, X60; reduced 3/10.) 

Fig. 14.—Human tooth germ transplants recovered from the axilla of a hamster after 
106 days. (Original magnification, «22; reduced 3/10.) 

Fig. 15.—Higher-power view of an area shown in Fig. 4, 
reduced 3/19.) 


(Original 


(Original magnification, 300; 
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Figs. 14 and 15 depict two human tooth germs, a deciduous mandibular 
cuspid and a molar, after 106 days in the subeutaneous axillary space of a 
hamster. The cuspid has matured and ealcified. The molar is at an earlier 
stage of development, which is indicated by its cellularity and the immaturity 
of the enamel and dentine that have been laid down. In Fig. 14 the dental pulp 
area of the molar is included in the upper part of the photomicrograph. Pali- 
saded ameloblasts surround the areas of the enamel pulp. The odontoblasts 
have organized along the periphery of the dental pulp. In Fig. 15 the arrange- 
ment of ameloblasts surrounding an area of enamel pulp is seen in greater 
detail under higher magnification. Fig. 14 shows a thin connective tissue cap- 
sule surrounding these transplants. Comparatively, this connective tissue re- 
sponse in hamsters is much less than that in dba mice. Mitotie figures and 
patency of blood vessels, as well as a lack of pyknosis and vacuolar degenera- 
tion of ameloblasts and other cells, attest to the viability of this heterotrans- 
plant. These human tooth germs were obtained from a 14-week fetus, which 
was No. 32 in our series of human transplants from forty-five embryos and 
fetuses. 

Success or failure of tooth germ transplants, as with other tissue trans- 
plants, depends on a‘number of varied conditions. The relationship between 
donor and recipient may be manifested in different ways biologically, by the 
behavior of cells or of tissues when transplants are made from one individual 
to another of the same strain or species. Transplants of tissues may behave 
in still other ways when done between animals of different strains or species. 


Thus, many unsolved questions concerning basic biologie principles of growth 


and development are raised. 

The status of the donor tissue, which must at least be aseptic and viable, 
is of first importance. During the course of preparation, all blood, connective 
tissue, and extraneous matter should be removed from the tissue to be trans- 
planted. In addition, the donor tissue should not be allowed to dry out while 
it is being prepared for transplantation. When tissue must be held for sev- 
eral hours before use, it is usually stored at a temperature of 15° C. Human 
tissues have been successfully transplanted in a number of instances following 
storage for as long as twelve hours. The age of tissues has an important bear- 
ing on ultimate success or failure. For the purposes of the present experi- 
ments, it has been observed that tooth germs ean be transplanted successfully 
at any time before calcification of the mineralized tissues has begun. Tissues 
that have begun to ealcify prior to transplantation are less compatible with the 
hosts. This is ideally demonstrated with anterior chamber transplants. In 
such instances, an inflammatory reaction can be followed as it destroys the 
transfer. The size and handling of the tissue also can have a bearing on the 
ultimate results. Tooth germs can easily be damaged during the preparation 
for and during the actual transplantation. 

Response of the host may vary at the different locations used for trans- 
plantation. A comparison of the biologie behavior of transplants at the eye, 
brain, and subeutaneous spaces makes this evident. The anterior chamber and 
brain are the locations of choice for the majority of our transplants. Yet, 
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with heterotransplants of human tooth germs, it became evident after a num- 
ber of attempts that the anterior chamber of the eye of a guinea pig was a 
more favorable site than the brain. In addition, it is also interesting to note 
that the subeutaneous axillary spaces of hamsters appear more favorable as a 
transplantation site than do the same locations in dba Bar Harbor and dba 
Rockland mice. In instances where investigators have used other locations, 
such as muscle, for transplanting tooth germs, they did not have favorable 
results. For survival, growth, and development of tooth germs, the body 
fluids of the host animals may exert different influences at different locations. 
Furthermore, while tooth germs as embryonic tissues are primarily being con- 
sidered, there may be different reactions by the hosts to transplants of other 
embryonic tissues at particular locations. 

Certain transplanted embryonic tissues, such as tooth germs, have a power 
of autonomy which is manifested by their ability to survive autologous, homol- 
ogous, and heterologous transfer. This property is also attained by certain 
benign and malignant neoplasms. Thus, most embryonic and certain benign 
and malignant neoplasms demonstrate similar biologic behavior following 
transplantation to animals of the same or different strains and species. This 
ability to survive and grow upon autologous, homologous, and heterologous 
transfer is not a characteristic of normal adult tissues. 

The condition of the hosts is another factor upon which the fate of the 
transplants depends. Animals considered most favorable for bearing tooth 
germ transplants are healthy young adults of both sexes. Very young animals 
may not be suitable for receiving eye transplants because of the small size of 
the eye and the softness of the cornea. Other conditions of the hosts that ean 
alter the expected growth and development of tooth germ transplants are 
gestation and lactation. Transplants to the subeutaneous axillary spaces in 
pregnant or nursing mice did not attain the same size as those in virgin 
females. During the latter part of gestation and immediately following birth, 
there were marked changes in the blood supply to transplants. For a period 
the transplant had an increase in vascularity which was followed by a diminu- 
tion of the blood supply to the transfer. 

Thus, there are three main factors, each having many variables, upon 
which the fate of transplanted tooth germs in experimental animals depends. 
These are the status of the donor tissues, the sites selected for transplantation, 
and choice and condition of the hosts. 
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HISTOLOGIC STUDIES ON EXPERIMENTAL TRANSPLANTATION OF 
TEETH 


R. Gorpon AGNew, D.D.S., L.D.S., M.Sc. (DENT.), PH.D., AND 
CHESTER C. FonG, D.D.S., SAN FRANCISCO, CALIF. 


Introduction 


VIDENCE of functionally successful transplantation of teeth in the hu- 
man subject has become increasingly available in recent years, permit- 


ting a degree of clinical evaluation of this type of surgical procedure. To 
date, clinically effective results have been restricted almost entirely to autog- 
enous transplants. In most instances, the developing tooth chosen for trans- 
plantation has been the lower third molar and the site of transfer has been 
the prepared socket of the lower first molar.’* A variant has been the trans- 
plantation of the developing upper third molar to an upper first molar locus. 
In such autogenous transfer there has been a more or less general acceptance 
of an empirically established criterion as to the optimal stage of development 
of the proposed transplant, namely, that phase of growth and development 
in which the bifurcation or trifurcation has been established but the root is 
still in an early developmental stage. The status of the first molar to be ex- 
tracted and replaced usually has been that of an extensively diseased tooth, 
in some instances with clearly established periapical involvement. 

Criteria of satisfactory transplantation, from the clinical standpoint, 
have been met in instances in which the transplant (1) has become organi- 
eally integrated with its new environment; (2) is free of discernible peri- 
apical or lateral lesions; (3) is capable of effective masticatory function; (4) 
shares adequately in the maintenance of physiologic maxillomandibular and 
muscular relationships; (5) displays, clinically and roentgenographieally, 
such status of gingivae, periodontal membrane, and bone (lamina dura and 
supporting bone) and such measure of root length and over-all stability as 
seem compatible with indefinite maintenance; and (6) is esthetically accept- 
able. 

The attainment of these criteria is not necessarily equivalent to the re- 
production, at the site of transfer, of developmental and growth phenomena 
identical with those typically observed in the nontransplanted tooth. Among 
the deviations from accepted developmental norms, two conditions noted in 
roentgenographic examination of clinically effective transplants are of sig- 
nificance: (1) a frequent tendeney for the lining or filling in of the pulp 
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cavity with calcified substance to degrees markedly at variance with normal 
third molar teeth of the same dentition, and (2) occasionally, a failure to 
attain the degree of root growth and elongation normally characteristic of 
the tooth. Restoration of response to sensory stimuli constitutes another 
clinieal aspect of vitality which is achieved to varying degrees and after 
varying intervals of time. This factor, of course, may be associated not only 
with the nature and quality of the pulp tissue of the transplanted tooth, but 
also with the structure of the dentinal walls as indicated in (1). 

From the standpoint of function and maintenance, the factors indicated 
in the preceding paragraph may be of relatively minor biologic significance, 
in view of the compensatory mechanisms of hypercementosis which may oper- 
ate to increase the attachment surface of the root and in view of the largely 
undetermined effects of the substitution of excessive calcified substance for 
varying amounts of pulpal tissue in the crown portion of the tooth. 

Associated with the problem of physiologic growth and elongation of the 
root is that of eruption of the transplanted tooth into functional occlusal 
alignment. A harmonious balance of these factors has been achieved elini- 
cally in many instances. However, eruption into occlusion without quantita- 
tively and qualitatively adequate root attachment constitutes a biologie haz- 
ard, and incomplete root development, with failure of effective eruption or 
with ankylosis, falls short of the criteria indicative of successful transplanta- 
tion. 

Histologic studies of transplanted teeth offer indispensable information 
with regard to the biologic phenomena associated with the clinical act of re- 
establishing teeth within the jaws at sites other than those originally oceupied 
by them. By furnishing evidence as to the regenerative capacities inherent 
in the various tissues comprising the jaws, the sequential and chronologic 
characteristics of these changes, etc., the clinical aspects of transplantation 
may be placed upon a reasonably verifiable, biologic basis. Such informa- 
tion may suggest clinical approaches toward more effective and more widely 
applicable transplantation methods, may provide logical explanations for 
clinical failures or partial successes, and may help to develop a rationale of 
transplantation, ultimately widening the currently restricted range of feasi- 
bility of this procedure. Furthermore, in the general field of growth and 
development it may throw light upon the reactions to stimuli characteristic 
of the dentine, pulp, cementum, and periodontal tissues as exemplified in the 
behavior of these tissues under the conditions of stress incident to trans- 
plantation. 

Animal experimentation, of course, is a sine qua non in the scientific 
exploration of the field of transplantation. It facilitates the microscopic 
study of the tissues of the transplant and of the host site in a manner obvi- 
ously not feasible in human subjects, with the exception of such tissues as 
may be salvaged following transplantation failure. Further, it permits a 
wide range of experimentation not available in clinical studies. 
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The literature on transplantation includes some histologic observations.** 
While valuable and provocative, these are as yet scanty and incomplete. (In 
the related field of replantation there is an extensive literature, including some 
constructive histologic observations.) Extensive study of homologous and 
heterogenous heterotransplantation has been conducted by Fleming.’ His 
research, while dealing with the behavior of tooth germs transplanted to the 
anterior chamber of the eye rather than with intraoral transplantation, has 
yielded important information, as has the in vitro culture of tooth germs.’ 
The experimental material here presented, although covering a wider range 
than findings previously reported by us'® ™ constitutes very definitely only 
a preliminary phase of an extensive program of investigation. 


Experimental Procedures 


The animal employed in these studies was the rhesus monkey, chosen for 
its widely recognized advantages as an experimental subject. All animals 
were healthy and had been under observation for some time in the monkey 
eolony. They were selected on bases comparable to those used in earlier hu- 
man transplantation operations, with the exception that the lower first molar 
to be sacrificed was, in each case, in a healthy condition. (Estimated average 
age was approximately 5 years; average weight was approximately 9 pounds.) 
The postoperative status of the transplanted third molars was studied at 
intervals of four days, four weeks, four months, and two years. In the four- 
day, four-week, and four-month experiments, the development of the root 
portions of the transplant had slightly passed the point of bifurcation or tri- 
fureation formation, while in the two-year experiment the root had developed 
substantially beyond this stage. (In the four-day experiment, one of the 
three roots had developed considerably in advance of the other two.) Surgi- 
eal procedures also paralleled those employed in human subjects with the 
significant difference that, since the molar crowns of the monkey become 
progressively larger from first to third, it was necessary to remove both 
the first molar and the second premolar in order to provide sufficient mesio- 
distal dimension. Consequently, potential mesial and distal contact support 
of the tooth in its new site could not be made available. The third molar was 
exposed and gently lifted from its erypt,; the bulk of the overlying tissue 
was removed and, without disturbance of the parietal tissue, was placed in 
the enlarged new site so that it occupied a position slightly below the crest 
of the surrounding bone and comparable to its relationship prior to transfer. 
The soft tissue of the area was sutured over the transplant. No other method 
of fixation was employed. Periodic roentgenographic surveys were made. 
At the intervals specified, the jaws were sectioned; segments including ad- 
jacent teeth were decalcified (with roentgenographic control) and embedded 
in nitrocellulose. 

It is to be noted that microscopic examination at the intervals here de- 
seribed affords necessarily a limited survey of the processes involved. With 
further studies at intermediate periods, a more comprehensive sequence of 
events will be portrayed. 
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Findings 
Four Days Postoperatively——The transplanted third molar is seen lo- 
cated in the enlarged erypt formerly oceupied by the first molar and the 


second premolar (Fig. 1). 

While two roots are at a stage of development barely past the bifurca- 
tion, the third root is considerably developed. The apical portion of this 
third root has contacted bone of the socket, but all root tips lie against organ- 
izing soft tissue. Notwithstanding care in insertion, the actual tips of one 
root have been bent laterally, disturbing the relationship of the contiguous 
sheath of Hertwig (Figs. 1, B and 3, A). Organizing clot occupies the inter- 
radicular space and vigorous granulation tissue surrounds the pulpal openings 
(Fig. 3, B). Laterally, reparative activity has begun (Fig. 1, C, B, and @). 
Along the upper borders of the larger interradicular area, blood vessels are 
prominent, their maturity indicating that they have been carried over with the 
transplant (Fig. 1, 2). Already at four days, the processes of bone formation 
have begun and slender trabeculae are forming along the bony boundaries of 
the socket (Figs. 1, H, 3, F, and 4, A), in some instances associated with pre- 


liminary osteoclastic molding. 


Fig. 1—Third molar transplant four days postoperatively. A, Original bone of enlarged 
socket; B, apical opening with bent root tips; C, coagulum with organizing granulation tissue ; 
D, edematous area of pulp with localized degeneration; EF, original blood vessels carried over 
with transplant; F, reduced enamel epithelium; G, organizing granulation tissue; H, area of 
new bone formation; J, tip of root of extracted first molar; J, bifurcation area; K, area of 
contact between root and bone. (Magnification, X9; reduced %.) 


The pulpal tissue has not undergone mass necrosis, although there is an 
over-all gradation of histologic change, least marked near the apical openings 
in proximity to the diffusion of potential nutriment from the host site and most 
prominent in areas furthest from the apices, especially in the horn of the pulp 
chamber separated from the socket tissue by the longest of the developing roots. 
In the apical pulpal area, the tissue has not only retained the appearance and 
texture of viable pulp, but the odontoblasts have retained their recognizable 
form along the root ends and contiguous to the sheath of Hertwig (Fig. 3, C 
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B, space originally occupied by enamel; C, area 


Fig. 2.—A, Reduced enamel epithelium ; re 
( (Magnification, X75; 


of injured odontoblasts ; D, area of edema and localized tissue damage. 

reduced 1%.) 

’ Fig. 3.—A, E 

tive granulation tissue; C, 

E, odontoblast layer; F, developing new 
4.—New 


B, repara- 


Bent tip of root of transplant due to slight trauma of insertion; 
sheath of Hertwig; D, bone contacting side of root of transplant; 
bone. (Magnification, 140; reduced 4.) 


Fig. bone(A) developing along border of original bone (B) at base of socket. 
(Magnification, X300; reduced %.) 
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Fig. 5.—A, Injured odontoblasts; B, original blood vessel, thrombosed; C, area of hemor- 
rage; D, area of edema and tissue damage. (Magnification, X300; reduced 4.) 

Fig. 6.—A, Dentinal border of pulp chamber showing remnants of injured odontoblasts; 
B. area of edema and tissue degeneration. (Magnification, K300; reduced \%.) 

Fig. 7.—Pulp chamber of transplant four days postoperatively. A, Fine wavy fibriliae 
occupying edematous, relatively noncellular area of pulp chamber. (Magnification, 150; 
reduced %.) 
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and £). Distally in the pulp, more marked changes have occurred. The 
odontoblasts become progressively fewer in number and atypical in appearance 
(Figs. 5, A, and 6, A). The pulp is edematous, cells are scanty, with pyknotic 
or fading nuclei (Figs. 5, D, and 6, B). Im the relatively acellular portions, 
masses of fine, wavy fibrillae are noted (Fig. 7, 4). Many of the original blood 
vessels, now static and irregular, their engorged contents still identifiable, are 
seen, as are also zones of hemorrhage (Figs. 5, B, and C, and 7). 

In the supraenamel region, the reduced enamel epithelium, with some of 
the overlying tissue, is seen (Figs. 1, F, and 2, A). 

Four Weeks Postoperatively —tThe over-all picture at this stage is one of 
substantial adaptation to a new environment. The prepared socket is now 
furnished with an exuberant erypt of new and vigorously growing trabecular 
bone, within which integration of the tooth is rapidly progressing (Fig. 8). 
A periodontal membrane, highly cellular and well vascularized, is developing 
and exhibiting the structure physiologically to be expected of a tooth not yet 
subjected to occlusal forces (Figs. 8, B, 9, B, and 11, D). Adjoining the tooth 
root, fibers are seen becoming attached to the young cementum (Fig. 9, C). 
Similarly, on the opposite side, relationship is being established with the 
actively growing bone which is not yet stimulated to bundle bone formation, 
since orientation to stress has, of course, not yet occurred (Fig. 9, A). A 
typical intermediate zone is observed. In the region of the future alveolar 
crest, fibrous tissue orientation is already noted in the firm fiber bundles 
sweeping into the marginal gingiva (Figs. 8, C, and 11, B). The gingival epi- 
thelium and the epithelial attachment have already acquired such normality of 
structure as to compare favorably with the corresponding tissues of the ad- 
joining tooth (Fig. 8, D and E). The crest epithelium is intact, with moderate 
prolongations into the corium. The ecrevicular base is clearly indicated (Fig. 
10, B), as is the dental cuticle, to which are attached several epithelial cell 
layers (Figs. 8, F, and 10, £). 

The epithelial attachment is seen extending for a short distance along the 
cementum (Fig. 10, C). Below its furthest point cementoblasts are active 
along a zone of cementoid (Fig. 10, D). Round-cell infiltration of the subepi- 
thelial gingival connective tissue is typical of the reaction to external irritation 
seen, to some degree, in practically all gingivae (Fig. 10, ZH). At one point 
along the inner crevicular wall, above the apparent crevicular base, a hori- 
zontal cleft in the epithelium may represent the zone of union of the trans- 
planted crown epithelium with that of the neighboring gingiva (Fig. 8, @). 
The interradicular bone, periodontal membrane, and cementum show a high 
degree of normality (Fig. 9, A, B, and C). 

The pulp and dentine demonstrate many characteristics of significance. 
By noting the level to which the growing root had attained prior to transfer 
(Fig. 12, A), it is seen that below this level a considerable amount of new 
pulp tissue has been developed (Fig. 12, F). In the apical region this displays 
the character of healthy young pulp, with a semigelatinous texture, plump 
fusiform and stellate cells, and copious new blood supply, with nerve fiber 
bundles, ete., passing upward. Of special interest is the irregular new growth 
of dentine which has occurred at the tips of the roots. In the place of the 
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symmetric and tapering contour normal to new growth, at this point, there is 
an irregular, rounded, or axially S-shaped deposit of osteodentine, within the 
body of which occasional irregular tubules or cellular inclusions modify the 
otherwise structureless calcified matrix (Figs. 8, K, and 12, B). On the outer 
or periodontal membrane aspect cementum formation is under way, and at the 


Fig. 8. 


Fig. 8.—Third molar transplant four weeks postoperatively. A, Edge of original bone 
above which is seen the crypt of new bone; B, developing periodontal membrance; C, attach- 
ment of marginal gingival fibers; D, epithelial attachment; FE, gingival crest; F. dental cuticle ; 
G, horizontal cleft in gingiva; H, interradicular bone, periodontal membrane, and cementum ; 
I, level of growth of root prior to transfer; J, new pulp tissue; K, root formation subsequent 
to - pepe L, coarse collagenous fiber bundles in pulp. (Magnification, X9; reduced 
4. 

_ Fig. 9.—Third molar transplant four weeks _ postoperatively. Interradicular area. A, 
Actively growing trabecular bone; B, normally developing periodontal membrane, not yet 
oriented to function; C, young cementum. (Magnification, 140; reduced %.) 


apical tip a double column of cells, doubtless the sheath of Hertwig, delimits 
the boundary of the pulp in that area (Figs. 12, Z, and 13, C). On the pulpal 
side of the new growth odontoblasts, tall and healthy in appearance, line the 
dentinal surface, and within the recently deposited dentinoid evenly arranged 
tubules are seen (Figs. 12, C and D, and 13). Differentiation of odontoblasts is 
seen progressively along the pulpal side of the sheath of Hertwig. Korff fiber 
bundles are noted in abundance, sweeping into the matrix of the dentine along 
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the lower parts of the roots (Fig. 14, B). These phenomena would seem to 


represent the response, in this portion of the tooth, to the trauma of trans- 
plantation and to testify to the marked capacity for recovery and repair on 


Fig. 13. 


Fig. 13.—Third molar transplant four weeks postoperatively. Apical region of one root. 
A, New pulpal tissue; B, posttransplantation growth of bone; C, sheath of Hertwig. (Magni- 
fication, X140; reduced 4.) 

Fig. 14.—Third molar transplant four weeks postoperatively. Apical region of root. 
A, Posttransplantation growth of root; B, Korff fiber bundles entering dentine; C, pulp. 
Mallory stain. (Magnification, 140; reduced 4.) 


the part of these tissues. As would be expected, scrutiny of the pulp at points 
higher in the root canals and in the pulp chamber reveals more tardy recovery. 
However, the evidences of localized destruction of cells and of edema, noted 
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at the four-day period, are not seen. The pulp is highly cellular and revascu- 
larization is well advanced (Fig. 15, A). Many of the old static vessels are 
still prominent (Fig. 15 C). Strong interwoven bundles of collagenous fibers 
are noted in the pulp chamber, especially under the Mallory stain—testimony, 


Fig. 15. 


Fig. 16. 


Fig. 15.—Third molar transplant four weeks postoperatively. Pulp chamber and upper 
root canal area. A, Reorganized pulp, highly cellular, revascularized ; B, coarse interwoven col- 
lagenous fiber bundles; C, old thrombosed vessels still identifiable; D, peripheral band of 
osteodentine or eburnoid, resembling predentine but largely nontubular and with incorporated 
cells; HE, bifurcation area. (Magnification, x25; reduced %.) 

Fig. 16.—Third molar transplant four weeks postoperatively. Upper portion of pulp 
chamber. A, Zone of eburnoid (osteodentine), resembling predentine, but largely nontubular 
and with incorporated cells; B, zone of odontoblasts, probably recovering; C, coarse inter- 
woven collagenous fiber bundles. (Magnification, x140; reduced %.) 


no doubt, to the period of abruptly terminated and gradually re-established vas- 
eularity (Figs. 15, B, and 8, ZL). (See “Diseussion.”) Along the walls of the 
pulp chamber and the upper portion of the root canals, there is a relatively even, 
narrow band of largely nontubular osteodentine (the eburnoid of Fish, Fig. 
16, A). The odontoblasts along these walls vary in number and appearance, 
most of them being cuboidal or flattened, with deep-staining nuclei (Fig. 16, B). 
Some of them have become embedded in the narrow eburnoid layer. 
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Four Months Postoperatively —Examination of this specimen revealed a 
number of significant evidences of tissue response. As will be noted in the 
roentgenogram taken following dissection of the jaws, little increase in over- 
all length of the roots has taken place, although the tooth has moved sub- 
stantially toward the occlusal line (Fig. 17). A marked condensation of the 
alveolar bone around the roots of the transplant has taken place (Fig. 17, D). 

Microscopic examination shows that marked changes have occurred 
within the erown of the tooth and that each of the three roots demonstrates 
a different character or degree of response. <A large part of the pulp chamber 


Fig. 17.—Third molar transplant four months postoperatively. Roentgenogram of jaw 
segment containing transplant. A, Transplanted third molar in socket of first molar and 
second premolar; B, undisturbed second molar; C, first premolar; D, circumdental conden- 


sation of bone. 


has become filled with calcified tissue which, in different areas, partakes of 
the character of nontubular dentine, of laminated bone or cementum, and of 
irregular and regular tubular dentine. When cut in one plane (Fig. 18), it 
is seen that osteodentine fills at least two-thirds of the former pulp chamber 

and that, in laminated form, it extends as a thick lining along one canal to , 
the tip of the root (Fig. 18, A, B, and D). This tip represents the original 
length of the root at the time of transplantation. In this plane there is no 
evidence of growth in root length. In fact, there has been some osteoclastic 
resorption on one side (Fig. 18, D) which has been repaired by the laminated 
bony or cementum-like lining of the canal (Fig. 19, A). Surprisingly, into this 
widely open canal there has grown from the condensed periapical bone a long 
and narrow projection or spike of bone which passes upward through the canal 
to the pulp chamber (Figs. 18, F, and 19, D). This bony extension is not ad- 
herent to the walls of the canal. The invaded pulp tissue has lost the structural 
pattern of normal pulp and strongly resembles the fibrous connective tissue of 
the periodontal membrane (Figs. 18, G, and 20, D). In fact, since its fiber 
bundles are, in many areas, inserted on the one side into the laminated osteo- 
dentine of the canal wall and on the other into the slightly trabecular, but pre- 
dominantly compact, bone of the spike, the pulpal area bears a striking resem- 
blance to the immediately adjoining interradicular area of bone, periodontal 
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Fig. 18.—Third molar transplant four months postoperatively. A, Pulp chamber (in 
this plane largely filled with osteodentine) ; B, laminated osteodentine lining the root canal; C, 
dentine deposited prior to transplantation; D, apical extremity of root prior to transplantation, 
some minor postoperative resorption healed with osteodentine; £, condensed alveolar bone; F, 
prolongation of alveolar bone into root canal; G, pulpal tissue assuming characteristics of con- 
nective membrane ;_ H, interradicular periodontal membrane. Note similarity of G and H. 
(Magnification, x25; reduced %.) 
Fig. 19.—Third molar transplant four months postoperatively. Higher magnification of 
Fig. 18. A, Tip of root at time of transplantation (note moderate resorption healed with 
bonelike or cementum-like calcified tissue); B, laminated osteodentine lining root canal; C, 
modified pulp tissue; D, bony prolongation into pulp canal. (Magnification, 115; reduced 4.) 
20.—Third molar transplant four months postoperatively. Higher magnification of 
Fig. 18. A, Original dentine (prior to transplantation); B, laminated osteodentine lining of 
root canal; C, upper pulpal extremity of bony prolongation into canal; D, modified pulpal 
tissue. (Magnification, 115; reduced %.) 
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membrane, and cementum (Figs. 18, H, and 21, C). The other two roots, al- 
though differing in degree of response, may be described together. Cut in one 
plane (Fig. 23), the roots are seen to be coated with a very broad and irregular 


Fig. 21. 


Fig. 22. 


* Fig. 21.—Third molar transplant four months postoperatively. Higher magnification of 
Fig. 18. Interradicular area. A, Dentine, deposited preoperatively; B, cementum, with some 
healed dentinal resorptions; C, periodontal membrane; D, interradicular bone; E, laminated 
osteodentine lining pulp canal. (Magnification, X115; reduced \.) 

Fig. 22.—Third molar transplant four months postoperatively. Root canal almost oc- 
cluded with osteodentine deposit. A, Original dentine deposited preoperatively; B, laminated 
osteodentine; C, reduced lumen of pulp canal. (Magnification, K115; reduced \.) 


band of cementum, sweeping along the outer aspects of the roots (Fig. 23, @) 
around the distorted apical regions and forming a broad covering in the inter- 
adicular areas. It is separated by a narrow membrane from the grossly con- 





R. GORDON AGNEW AND CHESTER C. FONG 


Fig. 23.—Third molar transplant four months postoperatively. A, Original dentine (pre- 


operatively deposited); B, osteodentine (first deposit postoperatively) ; C, irregular tubular 
dentine; D, regular, seemingly normal tubular dentine; EF, pulp tissue; F, apical root limit, 
preoperatively ; G, area of hypercementosis; H, tubular dentine laid down in apical region; 
I, laterally directed apical foramen, due to H; J, periodontal membrane; K, alveolar bone. 
(Magnification, X15; reduced %.) 

Fig. 24.—Third molar transplant four months postoperatively. Higher magnification of 
dentinal condition seen in Fig. 23. A, Original limit of dentine deposited preoperatively; B, 
area of osteodentine or eburnoid; C, area of irregular dentinal tubule formation; D, area of 
relatively regular tubule formation (tubules cut horizontally and obliquely); EZ, pulp ‘chamber. 
(Magnification, X115; reduced %.) 

Fig. 25.—Third molar transplant four months postoperatively. Higher magniftcation of 
interroot canal portion of pulp chamber seen in Fig. 23 at B. A, Original dentine, deposited 
preoperatively; B, osteodentine (eburnoid) ; C, zone of irregular tubule formation; D, zone of 
increasing regularity of tubule formation. (Magnification, 115; reduced %.) 
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densed bone of the socket (Fig. 23, J and K). The original tapering profile of 
the root tip at the time of transplantation is seen deeply buried in overlying 
tissue (Fig. 23, 7). In this plane the pulp chamber is seen to be patent only in 
the lateral portions over the narrowed pulpal canals (Fig. 23, £). 

Of greatest significance is the character of the calcified tissue deposited sub- 
sequent to the transplantation, since here the drama of trauma, injury, low- 
grade repair, and partial, and finally almost complete, odontoblastic recovery 
would seem to be sequentially depicted (Figs. 23, B, C, and D, and 24, B, C, 
and D). Beginning at the margin of the dentine formed prior to transplanta- 
tion, it is noted that there has been deposited first a broad layer of relatively 
structureless or most irregularly tubular osteodentine or eburnoid (Figs. 23, B, 





Fig. 26. Fig. 27. 


Fig. 26.—Third molar transplant four months postoperatively, showing one of roots. A, 
Original dentine, deposited preoperatively; B, zone of osteodentine; C, zone of irregular den- 
tinal tubule formation; D, zone of regular tubule formation; 2, pulp tissue; F, apical limit 
of root at time of transplantation; G, cementum. (Magnification, K115; reduced %.) 

Fig. 27.—Third molar transplant four months postoperatively. Higher magnification of 
apex of root (left) seen in Fig. 18. A, Apical extremity of root formed preoperatively; B, 
zone of osteodentine; C, zone of irregular tubule formation; D, zone of regular tubule forma- 
tion; FE, regular tubule formation continuous with D, but sweeping apically below former 
apical foramen; F, apical foramen deviated to lateral position by new tubule formation. (Mag- 
nification, K110; reduced %.) 


and 25, B). Pulpward, this becomes an irregular zone of dentinal tubule for- 
mation, with many deviations in size and direction (Fig. 23, C). Finally, run- 
ning with relative regularity to the narrowed pulp, there is a broad layer of 
tubular dentine (Figs. 23, D, and 26, D). Around the tips of the roots this 
wide, tubular dentine layer is seen, especially on one side (Figs. 23, H, and 27, 
E) to envelop the original apical opening and to divert the apical foramen to a 
lateral position, opening toward the interradicular bone (Figs. 23, 7, and 27 F). 
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Two Years Postoperatively.—As will be noted in the clinical photograph 
(Fig. 28, A) and in the roentgenograph (Fig. 29, A), this transplanted molar has 
not erupted to the occlusal line, and the diffuse outlines of the roots suggest 
resorption and ankylosis of portions of the crown and of the root. This is 
confirmed in microscopic examination (Figs. 30, 31, and 32). Irregular and 


Fig. 28.—-Third molar transplant two years postoperatively. Clinical photograph showing 
transplanted third molar in situ prior to sacrifice of animal. A, Transplanted third molar oc- 
cupying site of first molar and second premolar; B, second molar. 


Fig. 29.—Third molar transplant two years postoperatively. Roentgenogram of jaw 
segment after sacrifice of animal. A, Transplanted third molar occupying site of first molar 
and second premolar; B, second molar; C, first premolar; D, area of diffuse bony condensation 
and sporadic resorption of root substance with some ankylosis. 


very dense bone has invaded the pulp, oceupying the bulk of the pulp chamber 
(Figs. 30, C, 31, B, and 32, (). Areas of ankylosis are observed (Figs. 30, D, 
31, C, and 32, D). The integrity of the roots is grossly disturbed and portions 
of root substance are intermingled with areas of dense bone. The status of the 
erown and root is explanatory of the inability of this tooth to accomplish further 
It will be recalled that, in this instanee, the transplanted tooth had 
achieved considerable root length prior to transfer; also, that no protection to 


eruption. 
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Fig. 30. 


Fig. 30.—Third molar transplant two years postoperatively. Portion of molar crown 
showing invasion of bone into pulp chamber. A, Original dentine formation (preoperative); B, 
band of osteodentine along pulp chamber, comparable to osteodentine seen in four-month speci- 
men; C, irregular masses of dense bone, presumably invading pulp chamber from external 
alveolar bone; D, areas of ankylosis. (Magnification, X19; reduced %.) 

Fig. 31.—Third molar transplant two years postoperatively, showing portion of roof of 
pulp chamber and invasion of external bone into pulp chamber, with small areas of ankylosis; 
no zone of osteodentine along pulp wall in this portion. A, Original dentine; B, irregular dense 
bone; C, areas of ankylosis; D, disorganized pulpal tissue. (Magnification, K115; reduced %.) 

Fig. 32.—Third molar transplant two years postoperatively, showing dense irregular 
bone, presumably invading oy? chamber. A, Original dentine; B, band of osteodentine; C, 
dense prolongation of invading bone; D, area of ankylosis. (Magnification, X115; reduced %.) 
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the transplant, other than postoperative suture of soft tissues, had been afforded. 
The significance of these factors will be the subject of comment under “Dis- 


cussion.” 
Discussion 

It is noteworthy that, as far as ean be ascertained at the postoperative 
intervals studied, no mass or generalized pulpal necrosis necessarily takes 
place. Areas of the pulp most remote from the periapical diffusion of nutri- 
ment undergo changes of varying severity, including zones of localized necrosis 
of tissue elements but, under optimal conditions, it apparently may be antic- 
ipated that reconstruction of the pulp commences promptly and obviates any 
over-all degradation of this tissue. While the fine fibrillar zones in the pulp 
chamber of the four-day specimen doubtless represent degenerative change in 
response to sudden circulatory deprivation, the four-week specimen shows such 
a pattern of active-looking fibroblast cells associated with the prominent 
coarse collagen fiber bundles in the pulp chamber as to suggest the process of 
fibrous replacement. 

A major problem is that of determining and evaluating the phenomena 
active in dentinal repair and the factors responsible for the substitution, along 
the pulpal walls, of calcified tissue variously described as “‘osteodentine,” 
“eburnoid” (Fish'), “pulp bone” (Héjer and Westin"), ete. This tissue, com- 
monly observed in human teeth under a wide variety of conditions, as under 
carious attack, attrition, ete., has been noted in these studies as constituting, 
in the four-week specimen, a narrow nontubular band lining the pulpal walls 
and sporadically incorporating altered odontoblast cells. In the four-month 
specimen it is seen as an extensive formation lining pulpal canals in laminated 
form or, in crown and root, forming a broad, practically nontubular zone de- 
posited upon the preoperatively normal dentine walls, to be followed by a 
zone of irregular tubular formation and ultimately by a resumption of seem- 
ingly normal tubular deposition. Whether, as has been claimed, it is a phe- 
nomenon of injury or degeneration induced by breakdown produets of the 
odontoblast cell, whether it is, perhaps, a manifestation of a dedifferentiation 
of the odontoblast which, for a time at least, presides over the formation of 
tissue appropriate to its dedifferentiated state, or whether other pulpal cells 
are responsible constitutes a problem as yet unsolved. It might not be un- 
tenable to entertain the hypothesis that there are at least two mechanisms 
eapable of formation of this less specialized tissue: (1) The injured odonto- 
blast may be responsible, either through products of its degeneration or 
through a stress-induced dedifferentiation to a less specialized type of cell.’® 
(2) Undifferentiated cells of the pulp may become differentiated and may 
take over in the event of odontoblast injury or destruction, assuming the fune- 
tion of deposition of tissue variously resembling nontubular dentine, cemen- 
tum, or bone. 

Related to this question is that of the odontoblast cell itself. Is it pos- 
sible, as recent findings in pulp capping, ete., suggest, for the differentiation 
of odontoblasts to occur within the undifferentiated tissue of the pulp in the 
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absence of the “‘organizer” stimulus of epithelium? If dedifferentiation of 
odontoblasts ean oceur, might not this cell, in its dedifferentiated state, regain 
the capacity for proliferation? 

One of the most significant findings of this study would seem to be that 
noted in the four-month specimen in which late and seemingly complete re- 
sumption of tubular dentine formation has oceurred. Here one might hy- 
pothesize the sequence of events as follows: At the time of transplantation, 
normal tubular dentine formation ceased. Sudden termination of organized 
blood supply with sharply restricted nutrition led to injury and dedifferentia- 
tion of the odontoblasts, which proceeded to organize the deposition of osteo- 
dentine. Subsequently, re-establishment of cireulation with improved nutri- 
tion permitted the gradual redifferentiation of odontoblasts. At first, when 
this phase of recovery began, tubules were sporadie and irregular; gradually, 
as the odontoblasts regained function, tubular formation approximating nor- 
mal conditions ensued. Alternatively, it might be conceived that, under the 
conditions of low nutrition following transplantation, the odontoblasts were 
destroyed and fibroblasts, which are known to survive for long periods under 
conditions unsupportable by other cells, produced the bulky sear tissue. Re- 
sumption of tubule formation might subsequently be made possible through 
one of the mechanisms postulated above. 

Among the most striking reactions of the various tissues to the stresses 
of transplantation is the exuberance of response of the investing tissues of 
the teeth, the bone, periodontal membrane, and the gingivae. This is in har- 


mony with much clinical experience in human and animal transplantation and 
also, at least temporarily, in replantation in eases in which irritation or infec- 


tion from the root canal has been obviated. 

It may be possible to advance a reasonable hypothesis in at least partial 
explanation of the non-attainment of normal root length in the ease of the 
four-month and two-year specimens, for the defensive factors expressed in ° 
hypercementosis and proliferation and condensation of bone, and for the 
ankylosis precluding occlusal movement of the latter specimen. As stated 
earlier, the small size of the first molar crown in the rhesus monkey made it 
necessary to remove the first molar and the second premolar to accommodate 
the larger third molar, thus precluding any proximal contact surface stability 
for the transplant. Also, beyond soft tissue sutures, no protection of the 
young transplant was employed. In the monkey colony, the normal stock 
diet included a nutritious, but somewhat formidable, small ‘‘chimp cracker” 
which required vigorous mastication. It may well have been that exposure 
of the young and still unstable transplant to this and other traumatic hazards 
militated against optimal integration of the transplants, as seen especially in 
the case of the two-year specimen. Another possible factor in the ease of the 
two-year specimen lies in the fact that the root development of the third 
molar at the time of operation exceeded that which was described earlier as 
an empirically determined standard for optimal results. The reliability of 
this empirie standard remains to be explored and evaluated more thoroughly. 
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Studies of the neurologic status of transplants are in progress. In addi- 
tion to the demonstration of nerve fibers entering the pulp of the transplant, 
there is suggestive evidence in silver preparations of fine terminal branches 
in the odontoblast area of the periapical region in the four-week specimen. 
Due to the widely recognized complexities of neurologic identification at these 
sites, however, definitive observations will be given at a later time. 

Finally, it would be tempting to ascribe protective, defensive, or teleo- 
logic purposes to the less favorable type of outcome of transplantation and, 
to some degree, this may be justified. However, recent developments in the 
study of the biochemistry of developmental and reparative tissue phenomena 
(nutritional, hormonal, ete.) suggest significant possibilities as to the control 
of some of these factors, regarding which reports will be made at a later time. 


Summary 


1. Histologic findings in tooth transplantation in the rhesus monkey at 
postoperative periods of four days, four weeks, four months, and two years 


are reported. 

2. These findings offer certain areas of support to the clinical con- 
viction that autogenous transplantation of teeth, within the limits of current 
transplantation procedure and experience, constitutes a justifiable function of 


dental practice. 

3. Evidence is presented to indicate that, at least initially, a high degree 
of reparative response of the investing tissues may be anticipated under favor- 
able conditions. 

4. While localized destruction of pulpal elements follows the relative 
nutritional deprivation incident to transplantation, there is evidence that 
mass pulpal necrosis does not necessarily ensue; rather, gradual regeneration 
and replacement may occur. 

5. Related to (4) it is noted that following posttransplantation pulpal 
injury, even when extensive regressive change of the hard tissues has oe- 
curred, ultimate resumption of seemingly normal tubular dentine formation 
may oceur. 

6. Developmental and structural deviations from the normal, such as 
extensive osteodentine formation, curtailment of optimal root development, 
ete., may be observed in the experimental animal as in the human subject and, 
while not necessarily incompatible with clinical criteria of function, constitute 
problems which eall for further extension and refinement of experimental re- 
search, from both surgical and biologie aspects. 

7. Such research and observation, probably over substantial periods of 
time, should include within its concerns the possibility that, after early and 
perhaps highly favorable reintegrative responses, late sequelae of a retro- 
grade nature (resorption, ankylosis, ete.) may supervene. This has been noted 
frequently in replantation cases and not infrequently in nonoperated teeth 
which have been subjected to heavy episodal trauma (blows, ete.). Newer 
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knowledge of the biochemical aspects of tissue response may lead to adjunc- 
tive transplantation procedures precluding such eventualities and favoring 
adequate biologie integration. 
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ANIMAL STUDIES ON DENTAL TRANSPLANTS* 


D. E. Warts, D.D.S., M.S., Iowa Crry, Iowa 


LINICAL ease reports are constantly appearing in the literature on both 
C autogenous and homologous transplants. It is important to evaluate the 
transplant not only from a ‘‘take’’ standpoint, but also with regard to how well 
the transplanted tooth fits into the occlusion and maintains contact with the 
proximating teeth. The tooth also should be able to withstand the normal 
stresses of mastication. 

In consideration of homologous transplants, one is immediately confronted 
with the problem of storage and the possibility of establishing a tooth bank. 
If homologous transplants prove to be successful and feasible, this would 
greatly increase the availability of selected teeth for transplant purposes. 

Experimentally, we have been storing the donor teeth in both saline and 
Ringer’s solutions. Microscopically, we have found cellular change within the 


dental pulp showing various degrees of autolysis as early as six hours follow- 
ing the removal of the tooth from the donor (Fig. 1). Because of this limita- 
tion, experimental work was begun on a freezing technique for storage of 
teeth. The reasoning behind this is much the same as that for freezing any 


type of tissue. 

It has been proved scientifically that the active vitality of tissue requires 
chemical activity which, in turn, depends on molecular movement. It has been 
shown that, when the temperature is lowered, molecular movement is dimin- 
ished. Another requirement of chemical activity is the presence of water in 
the tissue. Therefore, it is felt that, by removing water and lowering tempera- 
ture, it may be possible to preserve the tooth in storage for a longer period of 
time. It was on these established findings that our experimental work was 
based. 

However, it is difficult to handle a tooth in this manner because of the 
presence of both soft and hard tissues. This is particularly difficult because 
of the difference in the coefficient of shrinkage and expansion of the two 
tissues. For example, when freezing with any of the faster methods, such as 
iso-pentane, dry ice pentane slush, and liquid nitrogen, cracking of the enamel 

From the Department of Oral Surgery, State University of Iowa. 

*The detailed results of this work were reported at the 1955 meeting of the International 
Association for Dental Research by Drs. C. E. Staly (who is now practicing in Erie, Pennsyl- 
vania) and D. E. Waite. Drs. Staly and Waite are further indebted to the Novice Award 
Committee for selecting their paper for the Novice Award. 
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occurs. When dry ice in alcohol slush was used, however, the enamel was not 
injured. Prior to freezing, all specimens were subjected to various concentra- 
tions of glycerol. The purpose of this was to extract water content from the 
pulp tissue. If this is not done, crystal formation occurs, which disrupts cell 
membranes, and necrosis results. Certain problems, such as those mentioned 


above, are also evident in the process of rewarming tissue. 

The following animal work, conducted by the Department of Oral Surgery 
at the State University of Iowa, is to be considered as an initial pilot study 
and has served for additional unreported investigation. Four 5-month-old 
puppies from the same litter were used, and the following operations were 


completed: 

1. Autogenous transplants. 
Homologous transplants. 
Extraction of the tooth, elimination of pulp tissue, and replantation 
of the tooth. 
The extracted tooth was exposed to glycerol, frozen in dry ice, re- 
warmed, and transplanted. 
Extracted teeth were directly frozen in dry ice, rewarmed, and 


transplanted. 


Fig. 1.—A developing tooth ppees in saline and stored at 5.5° for two months, removed 
and rewarmed in saline at 42° . and then fixed in 10 per coat Formalin. Considerable 
icetolysis of the pulp is evident. 


When the teeth were replaced, they were splinted with 0.018-gauge 
fracture wire (Fig. 2) and further supported with a hard-setting surgical 


cement (Fig. 3). The puppies were maintained on a soft mush diet with re- 
inforcements of vitamin C, methionine, and lactum. 
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Fig. 2.—Photograph of splinted transplant using 0.018-gauge wire. 


Fig. 3.—Photograph showing surgical cement pack in place over transplant. 





Fig. 4.—Developing tooth extracted and pulp contents removed and immediately splinted in 
place for fifteen days. Pulp replaced by mass of young connective tissue. 


Fig. 5.—Autogenous transplant immediately replaced in same socket for fifteen days (normal 
pulp). 


Fig. 6.—Postoperative photograph of autogenous transplants. 





D. E. WAITE 


Fig. 8. 


~ 


Fig. 7.—Preoperative radiograph of tooth (see Fig. 8). 
Fig. 8.—Postoperative radiograph. Tooth removed, pulp contents removed, and tooth 
reinserted for fifteen days. 
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The conelusions made as a result of this work are as follows: 


1. Freezing techniques for tooth storage purposes should not be ruled 


out, but they do require further investigation. 
2. Glycerol did not stand up to our expectations, but it was evident that 


extracting water from the pulp prior to freezing was helpful. 
3. The complete removal of the pulp has possibilities (Fig. 4) and, if 
suecessful, would alleviate the problem of pulp preservation in all prospective 


transplants. 
Fig. 9. 


Fig. 10. 

Fig. 9.—Preoperative radiograph of tooth to be used for autogenous transplant. 

Fig. 10.—Postoperative radiograph of autogenous transplant (six weeks). 

4. Immediate autogenous transplants show good pulp preservation (Fig. 
5) and are well tolerated by the host (Fig. 6). 

5. Root resorption on some of the transplants was noted (Figs. 7, 8, 9, and 
10). However, this was partially due to the difficulty in immobilizing the dog’s 
tooth and keeping the animal from injuring it. Resorption is also believed to 
be due to the formation of granulation tissue, which was on the basis of in- 


fection, 
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Earlier Investigations 


HE study of tissue reaction to foreign materials has been approached from 


different angles: (1) in bone surgery the advantage of internal fixation 
of fractures was early realized;* (2) the fact that metal screws could be 
fastened in the bone induced the expectation that the same principle could be 
utilized for implantation of crown and bridge abutment ;* (3) in dentistry the 
principle of implantation has been carried even further to include implantation 
of metal frameworks under the gingivae to support full dentures; (4) splinting 
of fractures has been accomplished by means of screws inserted into the bones 
through the skin.?, Whatever the approach to the problem may be, the evalua- 
tion of the tissue reaction to the implanted material is of prime interest, as the 
success of the treatment depends on the ability of the tissue to tolerate the 
implant. There are widely diverging opinions concerning the tissue reaction 
to different metals and alloys, and none of the common base metals seems to 
be altogether neutral.’ * ® *° Basie research in this field has been carried out 
by Venable, Stuck, and Beach,!* who, on the basis of their experiments, con- 
eluded: ‘‘Electrical force is generated when different metals are placed in 
the tissue, by the creation of a battery, and the amount of current is propor- 
tionate to the difference in potential of metals at the two poles. ... Pure metals 
alone are inert. Any action which takes place about them is a chemical reaction 
to body acids and has no electrolytic significance. . . . The alloy of least reaction 
that we have found is one called Vitallium. ... There was no tissue reaction or 
bone changes at the site of any Vitallium screw.” 

In a later work, Venable and Stuck’ demonstrated that Vitallium is elee- 
triecally neutral and maintained: “This is accomplished by the instantaneous 
formation of a molecular veil about the metal as though it were sealed in 
cellophane.” They also point out that Vitallium is not corroded when subjected 
to tissue fluid. 

In an article entitled “Histologic Studies on the Reaction of Alveolar Bone 
to Vitallium Implants,” Bernier and Canby' verified that “Vitallium remains 
essentially inert when in contact with the body fluids,” and demonstrated a 
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complete absence of inflammation. They showed that new bone was formed 
nearly to the surface of the screws, with a very thin fibrous pad between. They 
considered this pad to “suggest a partially abortive attempt to produce a 
periodontal membrane.” Implantation of metal screws in tooth sockets has also 
been studied clinically and roentgenologically.® ** *° 

The influence of different plastic materials on various tissues has also been 
studied.” * The tissue reaction to acrylic implants in the jaws has been studied 
by Flohr,® who made about the same observations as Bernier and Canby, that is, 
that aerylie implants exert little or no irritation on hard and soft tissues. 

There exists a similarity between the application of screws for internal fixa- 
tion of fractures and the implantation of artificial roots in tooth sockets. How- 
ever, there is a basie difference as well. In the first case the implants are com- 
pletely covered by the soft tissue, while in the second case one end of the implant 
is protruding through the epithelium. Besides the reaction of the bone and 
the connective tissue, we have to deal, in the latter case, with the reaction of 
the epithelium. 

It has been demonstrated previously that a normal epithelial cuff 
(epithelial attachment) under favorable conditions can be formed on the sur- 
face of acrylic crowns’ and root tips,’* which indicates that usually bacteria 
are not allowed to penetrate.’® This excellent tissue tolerance to acrylic and the 
reports of suecessful implants in tooth sockets suggested the study of implanta- 
tion of aerylie roots into tooth sockets as a possibly practical application in 
dental practice. 

Material and Method 


Thirty-four teeth in four dogs were used for this experiment. Under 
Nembutal narcosis, the teeth were extracted and, with the individual tooth as 
a pattern, an acrylic root was made out of denture base material. Indentations 
were made in order to facilitate retention. Some of the artificial roots were 
highly polished; others were finished with a coarse carborundum stone. When 
ready, they were pounded into the alveolus with a hammer until they were 
fixed firmly like a nail. In the beginning, the implants were made so long that 
they reached 2 to 3 mm. above the level of the gingiva. However, this long 
‘‘eliniecal erown’’ presented too much leverage, for which reason many of the 
implants were chewed out. On the basis of this experience, the acrylic roots 
in the following experiments were made to end at the level of the gingiva, 
allowing only a short tip to be visible after healing. All the implants were 
inserted within an hour after the extraction of the tooth. As conditions were 
not favorable for aseptic operation, no attempt was made to this end. In a 
few cases, however, the implants were sterilized in Mercurochrome. 

After observation periods of from seven to ninety-five days, the animals 
were sacrificed and the jaws were taken out with great care. They were fixed 
in Formalin (10 per cent) and, before decalcification, the acrylic implants were 
dissolved in chloroform according to a previously described method.* The 
specimens were embedded in celloidin and the sections were stained with 


hematoxylin and eosin. 
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Observations 


Clinically, the healing was good, and after two weeks or more the gingivae 
looked just as healthy around the implants as around the teeth. In some of the 
eases the implant remained firm like a tooth when light pressure was applied. 
In other eases the implants were easily moved, which showed that the attachment 
was very weak. Fourteen of the implants fell out during observation periods of 


twenty-three to 129 days. 








Fig. 1.—Dog 14, tooth UL 7. Observation period, seven days. Acrylic implant narrower 
than socket and no indentations in sectioned area. No apposition or resorption of bone in 
alveolar wall. Blood vessel formed in contact with implant (bottom right). Space between 
alveolar wall and implant occupied by granulation tissue and remnants of periodontal mem- 
brane (middle and top right). Downgrowth of epithelium below alveolar crest (top right). 


In the histologic slides from the tissue adjacent to the implants, a certain 
amount of variation was observed. After one week, remnants of the periodontal 
membrane were still present and the space between this and the implant was 
oceupied by granulation tissue (Fig. 1). In the areas where the implant had 
been pressed firmly against the alveolar wall, the outer part of this had become 
necrotic and the necrotic bone was removed by undermining resorption (Fig. 2). 
Formation of new bone was apparent within thirteen days and was deposited 
very closely to the surface of the implant (Fig. 3, center left). After longer 
observation periods the apposition of bone was more extensive, and in nine of the 
zases it had been formed in direct contact with the implant (Figs. 5 and 6). 
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Fig. 2.—Dog 14, tooth UR 7. Observation period, thirteen days. Polished acrylic im- 
plant pressed against alveolar wall causing necrosis. Necrotic area removed by undermining 
resorption (bottom right). Epithelial cuff showing degeneration against implant. 


» 





Fig. 3.—Dog 14, tooth LL 11. Unpolished acrylic implant inserted in tooth socket thir- 
teen days before death. In apical part, connective tissue fibers orientated parallel to tooth 
surface and absence of inflammation (bottom left). Formation of new bone near implant 
(center left). Formation of plaque below subgingival margin (top left). 
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In the short-term experiments (Figs. 1, 2, and 3) areas of inflammation some- 
times were seen in the connective tissue around the implants. In many places 
normal connective tissue with young fibroblasts was formed adjacent to the 
implant. The fibers were orientated parallel to the surface, without signs of 
inflammation (Fig. 3, bottom left, and Fig. 4, bottom right). A cuticle-like 
membrane occasionally could be observed on the surface of the connective 





Fig. 4.—Dog 14, tooth LR 7. Observation period, thirty-seven days. In apical part, 
implant covered with connective tissue fibers orientated parallel to surface and absence of 
inflammation (bottom right). Bone marrow-like tissue formed near implant (top right). 


tissue (Fig. 3, bottom left). Occasionally, dilated vessels were found border- 
ing directly upon the implant (Fig. 1, bottom right). In other cases bone 
marrow-like tissue with wide sinuses was formed near by (Fig. 4, top right). 

In all cases an epithelial downgrowth along the implant was observed. 
In a few cases this epithelium had the appearance of an approximately normal 
epithelial cuff (Fig. 5, top left), while in other cases the epithelial cells were 
degenerated (Fig. 2, top right). The length of the epithelial cuff varied 
between 0.3 and 3.3 mm., and the distance from the epithelial cuff to the bone 
varied between 0.2 and 2.5 mm. (Table I). In four eases (Table I) sub- 
gingival plaque was formed on the implant, and adjacent to the plaque there 
was inflammation in the connective tissue (Fig. 3, top left). No essential 





Fig. 5.—Dog 16, tooth LL 3. Observation period, forty-five days. Epithelial cuff with 
cuticle-like membrane on surface covers upper fourth of implant (top left). Apposition of 
new bone in contact with implant (bottom left). 


_ Fig. 6.—Dog 16, tooth LL 5. Observation period, forty-five days. Apposition of bone 
n direct contact with implant (bottom left). Downgrowth of epithelium below bony margin 
ind resorption of bone correspondingly (top left). 
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TABLE I 








| OBSERVA- DISTANCE FROM | 
TION BONE TO EPI- BONE IN CON-| FORMATION OF 
PERIOD THELIAL CUFF TACT WITH SUBGINGIVAL 
(DAYS) | POLISHED (MM. ) IMPLANT PLAQUE 
13 > 5 + + 
20 A 0.9 - - 
7 0.2 - 
13 kK 0.8 
37 oe 1.3 
37 * 
37 
20 
13 
95 
90 
38 
38 
38 
45 
45 
45 
17 


45 
69 
17 UL 69 


*Completely embedded. 
7Sectioned horizontally. 
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difference could be observed in the tissue reaction to polished (Fig. 6) and to 
unpolished (Fig. 5) implants; sterilization or lack of sterilization did not seem 
to influence the healing. 

Discussion 


This experimental series corroborates earlier observations that heat-cured 
acrylie resin may be nonirritating.® 7 '* If the resin had been irritating, one 
would not have found young connective tissue without inflammatory cells 
(Figs. 3 and 4), new bone (Figs. 3, 5, and 6), vessels (Fig. 1), and even bone 
marrow (Fig. 4) in contact with it. Furthermore, it is apparent that the 
bacteria which undoubtedly were present on the implant at the time of insertion 
have been removed and sterile conditions established. Therefore, the sulcus 
around an implant protruding through the gingiva hardly represents a path 
of invasion of bacteria, any more than does the sulcus around a tooth.”® 

In Figs. 5 and 6 the apical half was more or less completely embedded in 
bone, and it is easy to understand that such an implant must have been rigidly 
fixed in the jaw. On the other hand, one can understand that an implant of the 
type shown in Fig. 4 must have been rather loose, as it was surrounded by the 
connective tissue only. Such an implant may be easily pulled out. In this 
experimental series no clues were found to explain why in some cases bone 
was formed in contact with the implant, while in others it was not. 

In contrast to earlier observations on acrylic root tips,’® the cells of the 
epithelial cuff in these series usually showed degeneration. An explanation to 
this degeneration may be the seepage of fluid from between the implant and the 
bone and/or connective tissue, preventing the epithelium from being closely 


adapted to the implant. 
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In only two eases was the epithelium found to have grown below the 
alveolar crest (Figs. 1 and 6). In Fig. 6, where the apical part of the implant 
was embedded in bone, osteoclastic resorption had started in the areas where 
the epithelium had grown down. In a study of traumatic occlusion, it was ob- 
served that the alveolar crest was resorbed when the tooth was intruded and that 
it was rebuilt when the tooth extruded again.’7 From that study, it appeared 
as if the deepest point of the epithelial cuff determines, to a certain extent, 
the height of the alveolar crest. The results on the implants also suggest the 
possibility that the level of the epithelial cuff influences the height of the 
alveolar bone, that is, bone resorption may start when the epithelium grows too 
near the bone. The absence of a periodontal fiber attachment to the acrylic 
implants, in contrast to the natural root, obviously influences the rate of 
epithelial downgrowth. Consequently, the epithelial proliferation may result 
in a loosening of the implant, even when this is embedded in bone as in Figs. 
5) and 6, 

In these series, all the implants with observation periods longer than 
ninety-five days fell out, as did nine with shorter observation periods. This 
finding indicates that the lifetime of an implant is limited, and that implanta- 
tion of artificial roots into tooth sockets is not likely to be of practical value in 


prosthetic dentistry. 


Summary 


Thirty-four teeth in four healthy dogs were extracted and replaced by 


heat-ecured acrylic implants. Fourteen of the implants fell out within 129 
days and the remaining twenty were sectioned, the implant having been dis- 
solved in chloroform. Apposition of bone was apparent within thirteen days, 
and in eleven cases bone was formed in direct contact with acrylic material. 
Bordering upon the acrylic material were found normal connective tissue with- 
out inflammatory cells, blood vessels, and bone marrow. In some places inflam- 
matory foei and granulation tissue were found adjacent to the implant. 


Conclusions 
1. Heat-cured aerylie resin seems to be inert in relation to bone and 
connective tissue. 
2. Bone can be formed in direct contact with the acrylic implant. 
3. An epithelial cuff is formed around an implant and continues to grow 
apically. ' 
4. The bone seems to be resorbed when the epithelium grows too near to it. 


5. The lifetime of acrylic implants seems to be limited. 
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HOMOGENEOUS TRANSPLANTS OF PRESERVED FROZEN TEETH 
A Preliminary Report 
Ernest MarItLANp Parrorp, D.D.S., PHOENIX, ARIZ. 


HE early work by Apfel’ and Miller?* on autotransplantation of third 
molars opened the doors to the immediate transplanting of fully formed 
third molars from one patient to another. The difficulty of getting the proper 
tooth, with the shade, blood type, and size desired, plus the difficulty of co- 
ordinating two patient’s appointments, made the advisability of the tooth bank 
readily apparent. 
Collecting Teeth for the Tooth Bank 


The molar teeth for the tooth bank are obtained from patients with crowded 
and impacted third molars. The anterior teeth are obtained from patients 
needing full dentures. The process of preserving these teeth will be described 
later. After extraction, the following data are listed for each tooth: the par- 
ticular tooth and its file number, blood type, Rh factor, results of the patient’s 
Wassermann and Kahn tests, over-all measurements of the tooth, amount of 
bone and tissue destruction around the tooth, shade of the tooth, and whether 
or not the tooth was impacted. Two x-ray pictures are taken of each tooth— 
one from the front and one from the side—to obtain the proper contour for the 
later construction of a plastic model of the particular tooth. 


Patient Examination 


A complete history is obtained of a patient desirous of a transplant. The 
patient is examined for blood dyscrasias, debilitating diseases, subclinical dietary 
diseases, and acute thrombotic vascular complications. A urinalysis is obtained, 
as well as a complete blood examination, including bleeding time, coagulating 
time, hemoglobin count, white blood count, differential count, serum caleium, 
serum phosphorus, and sedimentation rate. An endocrine study is run, if indi- 
cated. Extensive roentgenograms are taken to determine the quality of bone, 
the presence of growths, and the presence of any adjacent root complications. 
Nerve and sinus involvements are closely checked. If the patient’s condition 
is satisfactory, the research nature of the work is explained to him. If he then 
desires a tooth and will agree to postoperative laboratory tests, biopsies, and 
prolonged x-ray examination, he is scheduled for surgery. 
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Preparatory Measures 


An impress‘on is taken of the patient’s mouth and a stone model is poured. 
An aerylic horseshoe or a palatal mucosal adhesion splint is made with a 22-gauge 
thickness of acrylie overlying the occlusion of the teeth. An acrylic model of 
the tooth to be used is made from the measurements on the chart, and also 
from the x-ray pictures of the contour of the tooth. 


«< 


Premedication of the Patient 


A prophylactie injection of 600,000 units of long-duration penicillin is 
administered to the patient on the day before surgery. Pentobarbital sodium 
(gr. 114), atropine sulfate (gr. 1/100), and diphenhydramine hydrochloride 
(100 mg.) are administered one hour before surgery. Pantopon (gr. 14) is 
administered thirty minutes before surgery. 


Surgical Procedure 

Any good local anesthetic with a vasoconstrictor is satisfactory for this 
operation. Block and infiltration anesthesia is combined. A mucoperiosteal 
flap is laid, extending at least two teeth to the mesial and two teeth to the distal 
of the socket to be prepared. The socket is cut with high-speed bone burs 
cooled with an aqueous solution of tetracyline hydrochloride. By eutting bone 
in this way, we do not observe tissue necrosis from extensive heat or trauma 
resulting from the use of bone chisels. The bone socket is formed with the aid 
of the previously constructed acrylic model. When the socket is properly 
prepared, the tooth to be used is removed from the tooth bank and brought 
immediately to 40° C. Any portion of the tooth not covered by a good perio- 
dontal membrane is scraped to obtain a fresh surface of cementum. If the 
tooth socket is prepared properly, the tooth will fit firmly and is solid upon 
insertion. A slight amount of spot grinding on the enamel surfaces may be 
necessary to obtain the proper fit of the crown portion of the tooth. The tooth 
and tissues are then dusted with an antibiotic powder, the tooth is inserted 
into a pool of blood, and the mucoperiosteum is sutured about the tooth: Next, 
a postoperative x-ray picture is taken. The area included in surgery is cut 
away from the aerylie splint with burs. The coapted tissues are then 
coated with almond oil, after which the splint is inserted. Rapid-curing acrylic 
is added to the splint to cover the surgical area, and the patient is instructed 
to bite into the soft acrylic in order to obtain proper occlusion. The splint 
is worn for a period of two or three weeks to relieve the pressure on the tooth 
and tissues. 

Patient Follow-up.—Ice packs are used for several hours after surgery 
and a bland diet is recommended. The patient uses narcotics as prescribed, 
but usually has only mild discomfort for a period of eighteen hours, The 
patient is instructed to take 50 mg. of diphenhydramine hydrochloride every 
six hours for a period of one week. 

The use of antihistamines before surgery and for a period of one week 
following surgery cannot be overemphasized. It may be assumed that histamine 
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BR. F. Ga. 


Fig. 1, A to G.—A and B, Patient with missing cuspid; C, flaps retracted; D, socket prepared ; 
BE, acrylic tooth model; F, plastic vial with frozen tooth; G, tooth thawed, 
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is present in all tissues of the body, that it is believed to serve no physiologic 
purpose, that its release follows any form of trauma, and that the pathologic 
effeets produced by its release have been established. The antihistamines are 


Fig. 1, H to J.—H, Tooth implanted and tissue coapted (original cuspid has been spot ground) ; 
I, mucosal adhesion splint with surgical area removed; J, acrylic added to surgical area. 


drugs that, through a blocking action, prevent histamine from affecting adjacent 
eells. As shown in the work of Silverman,® it has been found that acute post- 
Operative infection, secondary hemorrhage, swelling, trismus, slough, and pain 
following surgery are reduced to a minimum. 
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The patient receives four injections of seventy-two-hour penicillin to cover 
a period of twelve days. Most of the failures of the early transplants, along 
with the root resorption that followed later, were from inflammatory round-cell 


infiltration. 
The patient is instructed to remove and cleanse the splint after each meal. 
[he mouth is gently rinsed and an antibiotic troche is dissolved after each meal. 


L. 


M. N. 


Fig. 1, K to N.—K and L, Tissues healed, fourteen days postoperatively; M, preoperative 
roentgenogram ; N, postoperative roentgenogram. Bone will fill in within several months. 


Storage of Body Tissues 


Much of the suecess and failure of homogeneous transplants is due to the 
mode of preservation. Certain methods are better suited for a particular tissue. 
A thorough understanding of the modes of preservation, of the tissue to be 
used, and of the preparation of the host bed is essential. To obtain information 
regarding preservation of teeth, we have to embrace the knowledge obtained 
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in research work done in orthopedic and plastie surgery and adapt these methods 
to our field. The four methods now used for the preservation of tissues are: 
(1) regular freezing; (2) freeze-drying or lyophilization; (3) vitrification ; 
and (4) chemical coagulation with Merthiolate. 


1. Frozen Tissues.—Carrel*® proposed that frozen tissues reduce cellular 
metabolic rates to a point of suspended or latent life. Herbert’ stated that, 
in preserving bone tissues, it is of paramount importance to protect cellular 
integrity. It has been shown that this is best procured by rapid freezing. If 
the cooling is slow, the water and salts separate, the water freezes, and cells 
are destroyed by formation of large ice crystals. If, on the other hand, cooling 
is rapid, separation is prevented. Crystals are smaller, and cellular destruction 
either does not occur at all or is negligible. 

Bone, even when doubly sealed, has a loss of moisture by evaporation. 
It is conceivable, therefore, that as a frozen bone tends to dehydrate, the salt 
concentration may be increased sufficiently to lower still further the freezing 
point of the bone protein. This desiccation will tend to denature protein, not 
only beeause of the pH change, but also possibly because of the thawing effect 
achieved by depressing the tissue freezing point below the average deep-freeze 
temperature. Denaturization (the internal rearrangement of peptide chains 
which thereby changes the basic physical properties of the protein) of osseous 
protein is considered a factor retarding revascularization of a graft. The 
average deep-freeze temperature for bone preservation is about —20° to —-30° C. 
According to Gersh,’® about —20° C. is well below the freezing point of water 
containing the normal portions of body salts. Herbert’ states that the best 
temperature at which to freeze bone lies between —30° and -40° C. At lower 
temperatures an outer layer of bone is frozen instantly, but the central parts 
lose their heat much more slowly. Frozen tissues are inserted into the deep- 
freeze at a temperature of around —30° C. without the acceleration of freezing 
by other methods. 

2. Vitrification—The work of Keeley, Gomez, and Brown" is cited, as 
it is based on the principles of dehydration followed by rapid vitrification. The 
vitreous state may be described as a solid amorphous form of matter in which 
the molecules remain undisturbed at random without crystallization. Glass 
is a typical example. The process of crystallization. requires time; thus, if the 
cooling velocity is sufficiently rapid, molecular movement is slowed or stopped 
before these molecules can arrange themselves in geometric patterns or in what 
amounts to crystals. Similarly, once a material is vitrified, a rapid velocity 
of rewarming is necessary for the material to retraverse this zone without 
erystallization. As long as a vitrified material is kept below the zone of 
crystallization, it will remain vitrified. The velocity necessary in the cooling 
and rewarming to prevent crystallization may be in the neighborhood of several 
hundred degrees per second, depending on the water content and the nature 
of the solute. For example, solutions containing 90 per cent water would re- 
quire extremely rapid velocities of cooling, whereas certain solutions containing 
only 30 per cent water might not crystallize regardless of the cooling velocity.” 
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Vitrification is obtained by first dehydrating the tissue in sterile ethylene glycol, 
and then plunging it into liquid nitrogen at -190° C. The vitrified tissue is 
then stored at deep-freeze temperatures. 

3. Freeze-Drying or Lyophilization—Freeze-drying utilizes the principle 
of rapid freezing and subsequent drying while in the frozen state. Quick 
freezing at very low temperatures minimizes protein denaturization. Drying in 
the frozen state lessens harmful concentrations of salts, as the solid state is 
maintained throughout desiccation.’ The proteins are preserved in a dry state 
so that these transplants act in the same manner as fresh homografts or as 
homografts stored in a refrigeration medium.” Vitrified grafts are quick- 
frozen by immersion in liquid at —190° C. and are then desiccated while in 
the frozen state in a Model 176-AA Cryochem apparatus (F. J. Stokes Machine 
Co.—Zimmer Mfg. Co.).1* More information is needed from basi¢e research on 
the chemistry of enzymes in lyophilized bone tissue, which may be responsible 
for new bone formation by induction." 


4. Merthiolate Preservation.—Merthiolate preservation chemically co- 
agulates protein elements of the tissue; this is done by submerging the tissue 
in an aqueous solution of 1:1,000 Merthiolate. This solution is changed every 
two weeks.’5 These tissues have a pronounced foreign body reaction and a 
prolonged latent period of take. However, after they are incorporated, they 
function the same as fresh or frozen homogeneous grafts.** 


Preservation of Teeth 

Attempts made at vitrifying teeth resulted in the fracturing of the teeth 
upon immersion in liquid nitrogen. The process of vitrification was slowed 
down by immersing teeth in plastic containers. Histologic examination 
showed splitting and separation of connective tissue bundles, with pyknosis 
of nuelei and loss of cellular detail. 

Some teeth are now being preserved in merthiolate, to be sectioned at a _ 
later date. It is doubtful whether the penetration will be sufficient to coagulate 
chemically the tissues of the pulp. 

No teeth preserved by the process of freeze-drying have been examined. 
This process requires special apparatus and, therefore, was not tested because 
other methods of preservation have proved satisfactory. 

The following method has proved satisfactory for the preservation of 
teeth: Teeth to be preserved are inserted into a small plastic vial that contains 
an isotonic saline solution to which a small amount of benzalkonium chloride 
and tetraeyline hydrochloride has been added. The containers are then put 
into the deep-freeze, which is maintained at -30° C. The teeth are frozen, 
and also stored, at this temperature. The two drugs selected were chosen for 
their antibiotic and germicidal powers, and because of their neutral pH. 

By freezing in a liquid medium, more erystallization and pyknosis of the 
periodontal membrane tissue are obtained, but less evaporation and denaturiza- 
tion of the other tissues are observed. As will be shown later, the survival 
of the periodontal membrane tissues is not important. 
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Teeth preserved in this manner have been examined after a nine-month 
period of time. The periodontal tissue showed definite degenerative changes, 
with splitting of the collagenous fibers, pyknosis of nuclei, and loss of general 
histologic detail. The rest of the tissue showed good preservation of archi- 
tectural pattern and cellular detail. 


Time Elapsed Before Freezing of Tissues.—Herbert’ states that histo- 
logie examinations made suggest that the preservation of cellular integrity 
depends not only upon the rapidity of the freezing process itself, but also upon 
the speed with which it is instituted. If less than one-half hour elapses before 
freezing of bone is begun, cellular integrity is almost completely maintained, 
but an interval of more than an hour will cause the destruction of many cells. 

DeCamp" states that, in blood-vessel grafting, the specimen should be 
obtained within eight hours, preferably within four to six hours, after death. 
Bone secured from sterile autopsies is often obtained after an interval of four 
to six hours. Brewer? found that successful skin transplantation, as evidenced 
by proliferation of epithelium, could be carried out up to, but not longer than, 
thirty-six hours. From these data, it is obvious that a tooth frozen shortly 
after surgery will retain good cellular integrity. 

Safe Period of Storage.—Wilson'® suggested one year as the maximum 
safe period for storage of bone, and DeCamp" stated that blood vessels could 
be preserved for six months or more. Wentscher’® found that skin grafts 
could be transplanted successfully after twenty-two days of storage at a tem- 


perature of between 10° and 11° C. Marrangoni*® has shown that skin grafts 
eould be stored for longer periods of time in a buffered solution of homologous 
serum. As shown previously, the time of preservation depends somewhat upon 
the tissue that is frozen. Teeth examined after nine months of storage have 
been shown to be in good condition. 


Cell Life and Grafts 


It has long been recognized that cellular life may be quite independent 
of organic or somatic life. Tissue cells may retain their viability long after 
being detached from the living organism. The higher the specialization of the 
cell, the less its resisting and proliferating powers. The richer the tissue in 
blood vessels, the less likely it is to survive transplantation. Thus, the connec- 
tive tissues and their derivatives are most suitable for transplantation. They 
are capable of extracting nutrition from the tissue into which they are planted 
and are able to regenerate so that portions which disintegrate are replaced.** 

If the vitality of a tissue is to be considered the capacity of a tissue to 
react to physiologic and pathologic stimuli,?? then these transplanted teeth are 
to be considered vital. These teeth regenerate their periodontal structures 
and reattach in the bony socket. They maintain their luster and color; they 
decay and respond to bacterial invasion and the forces of mastication. They 
react in every way as normal teeth, except that the nerve tissues do not re- 
connect to the main nerve trunk and give normal nerve response. These teeth 
have to be regarded as separate entities, as a tooth bud is in its developing 
stage. Work done by Shapiro and Maclean** and Nuckolls** showed that the 
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ooth bud in its developing stage is a separate entity and, until the time im- 
iediately preceding its eruption, has no direct connection with the rest of the 
ody by artery, vein, or nerve. 


Homografts 


To obtain knowledge of homografts, we have to embrace again the research 
lone in the fields of orthopedie and plastic surgery. Urist** states that experi- 
‘ental observations upon homogeneous bone grafts refrigerated at —25° to -30° 

\'. have demonstrated a latent period of incorporation of the tissues in the host 
ed. This latent period was slightly greater than with fresh homogeneous bone 
nd considerably greater than that which occurred with fresh autogenous grafts. 
\fter the transplant was vascularized and invaded by osteogenetie tissue from 
the host, it was diffieult to distinguish homogeneous frozen from similar fresh 
utogenous bone grafts.'* 2°? Wilson’* reported approximately 85 per cent 
suecessful end results of all different types of operations with bank bone, and 
his findings were amply confirmed by similar statistical observations.?® *° 
With sueeessful operations with homogeneous material, it appears that the 
suecess of a bone graft depends largely upon the activity of a properly prepared 
1.2 4, 31 


host bec 

Induction may be defined as the physical chemical effect that one tissue 
exerts upon another upon contact with it. The concept of induction offers 
an alternative hypothesis which does not demand such strict adherence to the 
old discipline that new bone arises only from cells which are precursors of 


osteoblasts. New bone formation was found following injury or transplanta- 
tion of tissue, as a result of proliferation of transplanted cells or from cells 
of the host by a process known as induction, or by a combination of the two.** 

The theory of induction in bone is parallel to the effects seen in teeth 
when different elements stimulate young connective tissue cells to differentiate 
and form parts of the teeth and their supporting structures. 

Skin homografts take place by the replacing of the graft by connective 
tissues of the host. 

As will be shown later, connective tissue derivatives (in a broad sense, 
this also ineludes blood) ean either destroy or repair the structures of a tooth. 

Some factors in homografting that remain to be demonstrated or investi- 
gated satisfactorily are the antigen-antibody phenomena,** matching of the 
blood types of donor and host,** and the antigenicity of proteins in homografts. 


Homografts and the Tooth Structures 


Enamel.—Amelogenesis is completed on these teeth. The enamel shows 
no changes of regression, resorption, shade, or color. 


Dentine.—As Fleming*® found with the transplanting of tooth germs, 
there is a very close equilibrium between dentine and bone. When the con- 
ditions are favorable, the equilibrium is toward the synthesis and maintenance 
of dentine. If cireulatory, nutritional, or hormonal factors are not favorable, 
then the condition leans toward the formation of a less dense structure that 
resembles bone, often called osteodentine. From his results with intraocular 
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transplants of tooth germs, Fleming concluded that all dentine in transplants 
ultimately changed into a structure that simulated bone. Urist’* states that 
the anterior chamber of the eye has been used during recent years to test 
the osteogenic activity of preserved materials used for bone graft operations. 
It should be emphasized that the results of such experiments had definite 
limitations and did not necessarily apply to,the conditions created in standard 
clinical operations. As was previously mentioned, a great deal of the success 
of a homograft is due to the activity of a properly prepared host bed.** 

If a tooth transplant is properly incorporated and revascularized, and the 
patient is healthy and on a good diet, with no systemic complications, then the 
conditions are favorable for the synthesis and maintenance of healthy dentine. 


Cementum.—tThe insertion of a tooth into a pool of blood, surrounded by 
the close proximity of bone and healthy gingival tissues, is the ideal host site 
for the regeneration of damaged or missing cemental, gingival, and periodontal 
structures. 

Cementum is formed by the differentiation of the connective tissue on the 
dentine. Cementum is to be regarded as a modified type of bone whose con- 
tinuous apposition is needed for continuous reorganization of Sharpey’s fibers.” 
The vitality of cementum is not a decisive factor in reattachment. New ce- 
mentum has been observed on the surface of transplanted teeth which have been 
out of the mouth for long periods of time.*® Cemental repair and reattach- 
ment of periodontal fibers in the apical region after successful root canal 
therapy have been shown by several authors.** ** A blood clot established 
in the pocket and left undisturbed may organize into granulation tissue, 
differentiate later into cementoblasts, and attach periodontal fibers. As men- 
tioned previously, any exposed surfaces of cementum are curetted before the 
tooth is inserted into the bone socket and pool of blood. A cemental cuticle 
remains attached to the surface of cementum if there has been pocket for- 
mation. A new deposition of cementum cannot occur on a keratohyaline surface; 
therefore, the cuticle should be removed.*® 


Periodontal Membrane.—Heiss*® made horizontal sections of the inter- 
radicular area of replanted mandibular molars. From one of the teeth he 
removed the periodontal membrane of the distal root, and it appeared that 
healing (that is, the regeneration of an apparently normal periodontal mem- 
brane) was best in the ease of the root in which the periodontal membrane had 
been removed. Heiss considers the maintenance of the vitality of cementum 
of greater importance than that of the periodontal membrane. Ramfjord* 
states that the granulation tissue invades the blood clot along strands of fibrin, 
and when it contacts the highly calcified tooth surface it tends to produce 
surface resorption. At the same time, differentiation into cementoblasts occurs 
along the surface of the root and the new-formed cementum protects the root 
from further resorption. The new cementum, furthermore, provides attach- 
ment for forming periodontal fibers. Ramfjord further states that the re- 
“generating epithelium from the basal and spinal cellular layer grows down 
along the surface of the tooth, forming an epithelial attachment of the same 
nature as the initial attachment, and progresses until it is stopped by attached 
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eriodontal fibers. Clinical experience and histologic evidence confirm the 
act that connective tissue reattachment occurs only in areas with minor evi- 


lenee of inflammation.*!~** 

Irritation and inflammation delay healing, and collagen does not form 
ormally in the presence of pyogenic inflammation.*° 

Histologic slides made of transplanted teeth have shown the periodontal 
nd gingival attachments to be normal in all respects. If an impacted third 
iolar is transplanted, the gingival tissues will attach to the reduced enamel 
epithelium of the crown if they are sutured firmly around it. 


A. B. 


C. 
Fig. 2.—Transplant of maxillary third molar in 38-year-old patient. A, Tooth from tooth 


aes B, > ataaaeaaiaas showing space to be filled; C, transplanted tooth eighteen months 
alter operation, 


The Pulp.—The dental pulp is to be regarded as a specialized loose con- 
nective tissue. Revascularization of the dental pulp has to be obtained if 
degenerative processes, such as necrosis and calcification of the pulp and 
metaplasia of the dentine, are to be avoided. 

To enhance further the revascularization of the dental pulp of teeth from 
the tooth bank, a series of teeth are now being transplanted after first using 
regional heparinization of the pulp with a dilute solution of heparin (10 mg. 
per cent), as is done in blood vessel grafting.*® The pulp is then injected 
with the patient’s own blood before being transplanted. This is done by 
means of a long, fine needle and a large syringe that affords great pressure. 
At times a small amount of root tip has to be removed to gain entrance. 
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Resorption of Teeth 


As was Goldman’s*’ finding, resorption and replacement processes may 
go on at the same time or they may alternate. Because of the many changes 
that are observed, Goldman suggested the term intermittent resorption of teeth. 
It appears that teeth are resorbed if the vitality of the tissue has been impaired 
and that in such instances there is reparative activity. It seems likely that 
the impairment of the vitality is due to local influences, such as infection, 
necrosis of the dental tissue, or deprivation of normal metabolism. For the 
most part, regions involved with resorption showed evidence of an inflammatory 
infiltrate, suggesting a close relationship between inflammation and the re- 
sorptive lesion. Resorption may originate from the pulpal side, involving the 
hard structures outward, or the resorption may begin externally, affecting 
the tooth surface inward. 


A. 


C. 
Fig. 3.—Transplant of mandibular third molar in place of first molar in 35-year-old 


patient. A, Tooth from tooth bank; B, roentgenogram showing first molar missing; C, roent- 
genogram showing transplanted tooth seventeen months after operation. 


Blood in Relation to Homografts 


The relationship between homografting and the matching of blood types 
is yet to be demonstrated or investigated satisfactorily." It is felt that the 
‘pulpal tissues of the tooth will not be revascularized if the pulp tissue is 
agglutinated with the wrong blood type or if hemolysis occurs from an individual 
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intigen-antibody reaction. If the bloods of two persons are not serologically 
‘ompatible, hemolysis of the introduced erythrocytes takes place almost in- 
stantaneously.*® 

Partly due, no doubt, to the presence of (usually weak) extra agglutinins 
ind agglutinable factors in human blood, the bloods of prospective donor and 
recipient often have the power of reacting even when of the same group. The 
compatibility of the bloods of the donor and recipient may be directly de- 
‘termined by eross-mateching which picks up individual antibody-antigen re- 


iections. In spite of the fact that it is hemolysis rather than agglutination which 


is so serious following transfusion of incompatible blood, it is customary to 
test only for agglutination, since this is far easier to do, and since isohemolysins 
do not seem to oceur except in the presence of analogous isohemagglutinins. 


A. B. 


Cc 


_ Fig. 4.—Transplant of mandibular third molar to replace first molar in a 37-year-ok 
patient. A, Third molar from tooth bank; B, roentgenogram showing edentulous space; C, 


transplant inserted fourteen months after operation. 


Safe universal donors are those with a low titer of anti-A and anti-B agglutinins, 
especially if their blood lacks the Rh factor.*® 

In following one series of homografts of skin, with twenty-six donors 
applied simultaneously to one patient, no relationship was found to either 
the pereentage of take or the length of persistence. The series was typed by 
Dr. Francis E. Holfort down to even the M and N groups.** 





C. 


Fig. 5.—Transplant of maxillary premolar in 33-year-old patient. A, Tooth from tooth 
bank; 8B, roentgenogram showing first premolar missing; C, roentgenogram showing trans- 
planted tooth fourteen months after operation. 


Fig. 6.—Transplant of third molar into edentulous second molar space of mandible in 
40-year-old patient. A, Tooth from tooth bank; B, roentgenogram showing edentulous space; 
C, transplanted tooth sixteen months after operation. 
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Results 


When transplanted teeth are fitted properly, the gingival tissues are healed 
ind reattached within two weeks and the patient is chewing on the tooth 
without the splint. As previously stated, these teeth are fitted so that they are 
solid to begin with. It takes from two to four months for the minor discrep- 
aneies between the bone socket and the tooth to fill in with bone. Mild dis- 
comfort is observed only for the first eighteen hours. Clinically, these teeth 
cannot be detected from one of the natural component of teeth. 


Conclusions 


With the ability to block the histamine release and to eliminate infection 
until healing is well instituted, along with the ability to pick healthy patients 
who will follow a good diet with vitamin and food supplementation, the prog- 
nosis of these cases appears to be very good. A thorough preoperative exam- 
ination and a close patient follow-up are needed to evaluate the cases. 

Many of the problems of homografting of body tissues, including the teeth, 
are yet to be answered. The answers will come with new findings and advance- 
ments in the fields of dentistry, along with new drugs, research apparatus, 
and cooperation between the surgeon, pathologist, and histologist. 
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AUTOGENOUS TRANSPLANTATION OF A PARTIALLY 
FORMED TOOTH 


Report of a Case 
JosepH C. Tam, D.D.S., M.S.D., San Dreco, Cauir. 


LINICAL research,* under the auspices of H. B. Clark, Jr., School of 
Dentistry, University of Minnesota, was initiated in July, 1952, to determine 
whether or not vital developing teeth could be transplanted successfully from one 
site to another in a human subject as a routine treatment for indicated cases of 
missing teeth.1 The findings of this research were published in the October, 
1954, issue of the Journal of Dental Research. Additional cases have been per- 
formed since the foregoing publication. 

Since the third molar often is of no functional value in young adults, its use 
in selected cases as a transplant to replace the first molar, which is commonly 
lost due to caries, appears logical. This is especially true for this age group 
where crown and bridge restoration for missing teeth is generally not advisable. 


Case Report 


P. W., a 16-year-old white boy, presented himself for routine dental care at the School of 
Dentistry, University of Minnesota, on or about Nov. 10, 1952. A history of dental neglect 
was obtained on inquiry. 

Examination.—Although rampant caries was evident, the patient’s functional occlu- 
sion and oral hygiene were good and the oral soft tissues were negative. 


Laboratory Findings.—A full-mouth dental radiograph taken on or about Nov. 10, 
1952, confirmed the clinical diagnosis of rampant caries and disclosed that extraction of the 
lower left first molar was advisable. It also revealed that the lower left third molar ful- 
filled all the requirements for a transplant:2 (1) the coronal mesiodistal width was approxi- 
mately the same as that of the recipient site; (2) the roots were about 2 mm. in length, 
as measured from the bifurcation (Fig. 1). 

One year after transplantation, two of the nineteen lower third molar transplants were 
extracted because of malposition and studied histologically. Vital pulp with no evidence of in- 
flammation, irregular dentine formed after transplantation, cells of the periodontal membrane 
arranged along the long axis of the root surfaces, and irregularly shaped odontoblasts were 
seen in these specimens (Fig. 2). 


Treatment and Course.—Preparatory to transplanting the lower left third molar to the 
lower left first molar area, the lower left second molar, which was badly decayed, was 
treated endodontically on Nov. 21, 1952. After an observation period of two weeks, it 
was felt that the endodontic treatment of the second molar was successful. Therefore, 
replacement of the carious first molar by transplantation was advised. The patient was 
given 300,000 units of Crysticillin intramuscularly on the day before, the day of, and the 


_ ®*This research was supported in part by two research grants from the Graduate School, 
University of Minnesota. 
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day after surgery. On Dec. 4, 1952, one-half hour before surgery, the patient was pre- 
medicated with pentobarbital sodium, %4 gr., and acetylsalicylic acid, 10 gr. The left 
mandible was anesthetized with 2 per cent Monocaine, containing epinephrine 1:50,000, by 
the usual dental technique. The lower left first molar was extracted intact. A vertical 
incision from the crest of the gingival papilla to the labial suleus was made mesial to the 
lower left second premolar. This incision was extended buccally along the necks of the 


_ Fig. 1.—Preoperative radiographic appearance of carious lower left first molar with 
periapical radiolucent areas and developing third molar with about 2 mm. of roots formed. 
(From Clark, H. B., Jr.: Practical Oral Surgery, Lea & Febiger, 1955.) 


Fig. 2.—Histologic section of one cf nineteen transplanted teeth, which was removed after 
one year because of malposition. Note vital pulp tissues, abnormal odontoblasts, irregular 
dentine formed after transplantation, and cells of periodontal membrane arranged longitudinally. 
(From Clark, Tam, and Mitchell: Transplantation of Developing Teeth, J. D. Res. 34: 322- 


328, 1955.) 

teeth to the retromolar area, so that a triangular section through the mucosa was also made 
on the crest of the ridge over the third molar site. The buccal mucoperiosteal flap was 
raised with a No. 7 wax spatula. The developing third molar was uncovered with a 
No. 560 surgical crossecut fissure burr. The developing tooth, including the overlying 
triangular section of mucosa, gubernaculum, and pericoronal sac, was removed intact and 
temporarily replaced in its socket while the bed in the first molar area was being prepared 
with a No. 10 blunt-nosed rongeur and bone rasp. The tooth unit was then placed deeply 
into its new bed and sutured into position with interrupted 000 silk sutures (Fig. 3). Three 





AUTOGENOUS TRANSPLANT OF PARTIALLY FORMED TOOTH 


Fig. 3. 


Fig. 4. 


Fig. 3.—Postoperative appearance of transplanted tooth in its new bed. (From Clark, 
H. B., Jr.: Practical Oral Surgery, Lea & Febiger, 1955.) 

Fig. 4.—Radiographic appearance of transplanted tooth four months after operation. 
Note some increase in root length, presence of lamina dura, possibly a periodontal membrane, 
and slight reduction of pulp chamber. (From Clark, H. B., Jr.: Practical Oral Surgery, 
Lea & Febiger, 1955.) 


Fig. 5.—Intraoral view of transplanted tooth approximately ten months after surgery. 
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50,000-unit tablets of pure crystalline penicillin G without a buffer were inserted into the 
third molar socket and the wound was closed with interrupted 000 silk sutures. The sutures 
were removed on Dec. 10, 1952. Periodic clinical examination up to Jan. 30, 1953, revealed 
that the triangular section of mucosa, gubernaculum, and pericoronal sac which were trans- 
planted with the developing third molar had been lost through necrosis. Although the 
transplanted tooth was slightly mobile when seen on April 3, 1953, the color of the tooth 
and gingiva was good. A dental radiograph disclosed the presence of a lamina dura, 
possibly a periodontal membrane, a slight upward movement of the tooth into occlusion, a 
slight reduction in the size of the pulp chamber, and a slight increase in root length 
(Fig. 4). Although the transplanted tooth was still slightly mobile when seen on June 15, 
1953, it was noted to be in functional occlusion. Clinically, it gave a positive response to 
both electrical and thermal pulp tests. The percussion test was negative. Examination on 
Sept. 28, 1953, revealed that the tooth was firm in its socket, with no evidence of gingival 


Fig. 6.—Further reduction in size of pulp chamber and increase in root length are evident 
in dental radiograph secured about sixteen months after surgery. Note that tooth is in 
functional occlusion. (From Clark, H. B., Jr.: Practical Oral Surgery, Lea & Febiger, 1955.) 


pockets as determined by a calibrated periodontal probe (Fig. 5). The clinical findings 
mentioned above were confirmed again on March 26, 1954. A dental radiograph made at 
this time disclosed further reduction in the size of the pulp chamber and root canal and 


an increase in root length (Fig. 6). 


Comments 


In this case and in subsequent ones which were performed under routine 
oral surgery clinic procedure, it was found that the original technique of com- 
plete hospital operating room sterility used for the first few cases was not 
essential. On the other hand, in ensuing cases it was found that retention of a 
section of overlying mucosa, gubernaculum, and pericoronal sae with the 
developing tooth and complete burial of the tooth unit, as performed in this 
case, presented no advantages as implied by Apfel.? In other words, a series 
of transplanted teeth, which were carefully elevated from their sockets without 
the above mentioned soft tissues attached and held by a splint in their new beds 
just slightly below the occlusal plane of the adjacent teeth, demonstrated that 
postoperative dentinogenesis appeared to be dependent primarily on noninjury 
of the apices of the transplant. The significance of the reduction in size of the 
pulp chamber seen consistently in this case and in the others is not known. 
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In addition, this case supported the findings of Clark, Tam, and Mitchell that 
1) 85 per cent of the transplanted teeth gave a positive response to electrical 
nd thermal pulp tests within a period of ten months and (2) radiographic 

studies demonstrated the presence of periodontal membrane and lamina dura in 

ill eases by the fifth month. 

The following criteria for a successful transplant were set up: (1) 
tention of the preoperative enamel color; (2) firm retention of transplanted 
tooth in its new bed; (3) absence of inflammatory reaction of supporting 
tissues; (4) positive response to an electrical pulp tester; (5) restoration of 
‘unetional occlusion in the operative site; (6) radiographie evidence of 
periodontal membrane, lamina dura, and root growth; and (7) negative radio- 
eraphie evidence of pulp and root canal abnormality. The first six of these 
criteria for suecess were satisfied in this ease report. 


Conclusion 


This case report supports the findings in the literature that autogenous 
transplantation of partially formed teeth in young adults is advisable for 


selected cases. 
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AUTOGENOUS TRANSPLANTS 
M. L. Haue, D.D.S., B.A., M.S., F.A.C.D.,* Iowa Crry, Iowa 


HE history of permanent first molar mortality in the average youth of to- 

day is appalling. For many years the dental profession has maintained that 
the permanent first molars are the “keys to occlusion.” Research on facial growth 
and development provides proof that first molar positions in the forming dental 
arches are of primary significance in the developmental pattern of the dental 
ocelusion. According to the following patient survey reports, almost one-half of 
the teen-agers of today are doomed to become dental cripples through the loss of 
one or more permanent first molars. 


A. Brekhus' concluded that by the age of 15 years approximately 30 
per cent of the boys and 35 per cent of the girls are missing, or 
need to have extracted, one or more of their permanent first molars. 

. Cheyne and Drain* noted that, out of 520 permanent teeth recorded 
as missing in one group between the ages of 10 and 15 years, 462, 


or 89 per cent, were permanent first molars, while only thirty-six 
were premolars and twenty-two were other permanent teeth. 


. In a recent school survey it was reported that, of 8,677 children 
examined, approximately 46 per cent had lost one or more of their 
permanent first molars. 


The dental profession is fully aware of the crippling effect of dental caries. 
Well-organized, intensive research and nationwide educational programs con- 
cerning dental hygiene are being conducted by our profession in a tremendous 
effort to turn the tide of battle against ‘“mankind’s most common and financially 
burdensome disease.” 

According to the 1953 edition of the American Dental Directory, published 
by the American Dental Association, there are 91,638 dentists in the United 
States. This averages only one dentist for every 1,691 persons. It seems 
obvious, therefore, that prophylactic odontotomy and other preventive measures, 
as available and practiced today, cannot overcome these tremendous odds, and 
that in a high pereentage of the teen-agers the loss of the permanent first molar 
is certain to occur. Some of these potential dental cripples may be suitable 
candidates for autogenous transplants. In selected cases, where mouths are rela- 
tively free of incipient caries and soft structures are firm and healthy, it may 

Drawings used in this article were made by Paul Ver Vais. 


*Professor and Head of OCral Surgery and Chief of Hospital Dental Service, University 
Hospitals, State University of Iowa. 
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possible to transplant surgically a developing third molar to a first molar 
lost site. By keeping the dental arch intact via autogenous transplants, it may be 
iossible in some eases to avoid the crippling effects which often result from 
this frequent dental catastrophe. 


Review of Literature 

For many years, scientific publications have recorded favorable clinical ex- 
eriences with dental transplants. 

In a publication entitled Observations on the Teeth,’ John Hunter, in 1755, 
stated: “There is a tendency for all living substances to unite when brought in- 
‘o contact with one another. A tooth which has been extracted for some time, so 
as to lose the whole of its life . . . will never become firm and fixed.” However, 
Ifunter contended that the periodontal membrane retained its vitality for periods 
up to as long as twenty-four hours, even though the tooth with its membrane 
attached was not in its natural environment. Hunter transplanted healthy teeth 
into the vascular combs of roosters to preserve the life of the periodontal mem- 
brane for future use. This preservation of teeth for intended later use would 
constitute, in effect, a “tooth bank.” 

In 1938, Kostechka‘ reported successful tooth transplants in animal studies. 
In 1941, Lapehensky and Malinovsky® reported the transplanting of developing 
tooth buds from puppies into the alveolar sockets of adult dogs. The fresh trans- 
plants were described as having grown to full size in their new positions. Also, 
the researchers recorded that successful transplants had been accomplished by 
sacrificing the donor puppies on the day preceding the transplant procedure and 
storing the jaws of the sacrificed animals overnight in a refrigerator. Thus, 
again the practicability of a tooth bank had been investigated. 

In 1945, Shapiro and Maclean,® reporting before the International Asso- 
ciation for Dental Research, stated that, from their research on animals, they 
had eoneluded that ‘‘intra-alveolar tooth germ transplants are capable of 
differentiating and persisting.’’ Their studies dealt with the transplantation of 
developing tooth germs in the mandibles of eats. 

Clinical case reports of successful transplants have been noted frequently 
in the professional literature in recent years. Apfel’ and Miller* are among 
those who have reported success with autogenous transplants in selected clini- 
cal cases. 

Current medical literature records the frequent use of bone, cartilage, 
artery, and even eye banks in many of the large medical centers. In the light 
of present-day research and clinical experience, it is just as feasible to consider 
the establishment of tooth banks to preserve selected developing teeth for 
favorable transplant eases. The viable tooth transplant would be subject to 
much the same limitations and physiologic conditions as are applied to trans- 
planting viable bone or eartilage. 

Frequently, in the teen-age group, third molars and first premolars require 
surgical removal at a time when the crowns are fully formed but the root 
development is just beginning. In these developing teeth, an embryonic tis- 
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sue (the apical part of the dental follicle) is very firmly adherent to the 
‘‘eupped-out’’ developing root end. Studies in dental histology have con- 
cluded that, when definite root development can be observed in x-ray studies, 
the development of the coronal portion of the enamel organ has, for all 
practical purposes, been completed. Thus, if 3 to 5 mm. of root development 
can be observed in the radiographic studies, this should be considered a favor- 
able time to utilize the developing dental organ as an autogenous transplant. 

Some of the theories and surgical techniques advanced by those experi- 
enced in dental transplant problems are not in complete accord. There seems, 
however, to be one point of agreement—that the most favorable time for 
operating appears to be after the crown has developed completely and approxi- 
mately 3 to 5 mm. of root development may be observed in the intraoral x-ray 
picture. The state of odontogenesis of such a transplant has been found the 
most favorable, according to the recorded observations and our limited celini- 
eal experience since 1950, which covers a series of more than 100 clinical cases. 


Technique 


Autogenous transplant cases should be selected carefully. Some of the 
indications for and against this procedure are as follows: 

First, the patients selected for this procedure must be thoroughly screened 
to be certain that their oral conditions warrant the contemplated surgery. 
Patients especially susceptible to caries, with numerous missing teeth or un- 
healthy gingivae, those in poor general health, and those who are not psycho- 


logically prepared and desirous of undergoing this surgical procedure are 
unpromising candidates. Also, a suitable dental transplant must be obtainable. 

Second, there must be adequate mesiodistal width in the host site to re- 
ceive the proposed transplant. Thorough preoperative measurements taken 
from suitable intraoral x-ray pictures, plus careful inspection of the dental 
arches in both open and closed relations, should provide this essential informa- 
tion. Collapsed mesiodistal space resulting from interproximal caries of the 
tooth removed from the host site may deny accommodation to the transplant. 

Third, the host site must be free of acute pathology when it receives the 
transplant. Chronic periapical or parietal pathology often can be surgically 
eliminated in preparing the host site. The therapeutic use of antibiotics locally 
inserted into the host site and given parenterally no doubt has contributed to 
the reported suecess of many of the transplantations performed more recently. 

Fourth, it is our clinical impression that the transplant should be 
thoroughly immobilized and protected during the first two- or three-week 
period in its new site. Therefore, the presence of a tooth mesial and distal to 
the host site aids materially in designing surgical splints to accomplish this 
purpose. Rigid support for jaw fractures or traumatically displaced teeth 
during early healing has been our standard operative procedure and, there- 
fore, in many cases the mere suturing of the mucoperiosteal flaps to secure the 
transplant seems inadequate. However, a number of successful transplant 
procedures have been reported in which the mucoperiosteal flaps provided the 


only support to the transplant. 
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Fifth, some question has been raised regarding the lack of proper root 
development in some transplant cases. It should be remembered that the 
ngth of the root of a developing dental transplant will depend, to some 
xtent, on the apical dept! of placement at the time of surgery. The formation 
f a lamina dura in the h st site around the root of the transplant impedes 
dditional apical development. As odontogenesis occurs, therefore, the trans- 
lant will erupt, but, in so doing, the developing root is directly dependent 
ipon the vertical space available prior to its reaching functional occlusion level. 
It has been frequently reported that the transplanting of fully formed 
‘eth has resulted in ultimate root resorption. It would seem that the vascu- 
larization essential to maintain a viable tooth is difficult to re-establish in a 
fully formed tooth and, therefore, tooth structure not receiving a nourishing 
vascular supply is slowly resorbed. 

As for the developing transplant in which the crown has completely 
formed and root development is only in its early stages, it is logical to assume 
that the organizing blood clot around the transplant in the host site can more 
readily establish the necessary vascular supply through the soft tissue at the 
developing root end and thereby maintain viability to the developing tooth. 

Viability is dependent primarily upon the re-establishment of the vascular 
supply to the pulp and periodontal membrane attachments. Innervation may 
or may not oceur in transplants: therefore, the use of vitality tests is not 
reliable in determining the success or failure in these cases. 


Surgical Procedure 


Assuming that we have a third molar suitable for transplanting and the 
need for such a procedure by the required extraction of a first molar (Fig. 1), 
our routine surgical procedure is as described in the following paragraphs. 

All patients receive systemic antibiotic therapy twenty-four hours pre- 
operatively. The surgery is accomplished under either local or general anes- 
thesia, depending upon the requirements of the patient. The surgical field is 
prepared with a suitable bacteriostatic solution and then isolated with sterile 
surgical sponges. Suction tips and sterile sponges are used constantly to keep 
the field as clean as possible and to provide for excellent vision. P 

A sharp incision through the periosteum is carried from the distobuccal 
region of the developing third molar across the crest of the ridge to the disto- 
lingual aspect of the second molar and then following around the gingival 
margin to the buceal of the second molar and forward to the distal of the 
second or first premolar, if necessary, to afford adequate exposure of the 
surgical field (Fig. 2). The mucoperiosteal flap is freed and elevated gently 
with a minimum of trauma. Employing either a surgical bone bur or sharp 
bone chisel, or both, the overlying osseous structure is eliminated and the 
third molar is adequately exposed for removal. The dental follicle surround- 
ing the crown of an unerupted tooth has fulfilled its intended purpose when 
the development of the crown has been completed. Therefore, grasping the 
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‘own of the transplant with a forceps at this stage of development should not 
ijure the tooth. Gentle application and manipulation of elevators and/or 
weeps to the crown of the transplant are made to avoid excessive trauma to 
e root sae. The transplant is freed and then permitted to remain in its 
cket until the host site has been prepared to receive it. 

The first molar is carefully removed and the interseptal bone between the 
kets is eliminated with rongeurs, chisels, or bone burs of the surgeon’s 
hoiece (Figs. 3 and 4). All chronie pathology is curetted from the host site. 

Should the space need to be enlarged at the crest of the ridge to accommodate 

the transplant, it ean be readily managed with bone burs or chisels. After 

removal of the first molar and the interseptal bone, free hemorrhage should 
esult to provide ample bleeding for formation of a suitable blood clot for the 
ansplant. 

The transplant is elevated carefully with foreeps and transferred to the 
host site, where it is positioned as desired (Fig. 5). Loeal antibiotics 

100,000 units of penicillin G in soluble tablet form) are inserted into the host 
site to minimize loss of the initial blood clot through bacterial activity. The 
muecoperiosteal flap is repositioned and sutured with 000 black silk. 

Stainless steel fracture wire, 0.015 gauge, is passed around the distal 
region of the second molar at the cervical line of the crown and crossed over 
the transplant in a figure eight. The lingual strand is carried forward to the 
mesial of the euspid in that quadrant and passed through the interproximal 
from the lingual to the bueeal, where it is joined by the buccal strand, and 
the two ends are twisted securely. Interproximal ties then are passed between 
the premolars, so as to embrace both the buceal and lingual wire strands and 
the contact point, and they are twisted securely on the buceal (Fig. 6). 

Surgical cement is mixed on a sterile glass slab. This cement is in- 
corporated on long strands of cotton fiber, and separate rolls are adapted on 
the buceal and lingual aspects of the teeth from second molar to cuspid region. 
This splint is best adapted with wet fingers. It should be molded well into 
the interproximal spaces and over the transplant site (Fig. 7). The teeth 
must be able to close into functional occlusion, and no occlusal pressure from 
the cement splint is permissible over the transplant area. 

The patient is instructed as to general mouth eare, diet, and sedation, and 
is given appointments for postoperative care and observation. The surgical 
splint is maintained for approximately two weeks to help stabilize and protect 
the transplant during the period of clot organization. After this period the 
surgical splint and sutures are removed. The patient is advised as to care of 
mouth and diet, and is kept under periodic clinical and x-ray observation. 

Occasionally, the use of an acrylic space maintainer may be desirable to 
prevent the second molar from shifting mesially and blocking the transplant 
as it erupts. Such space maintainers must be relieved frequently over the 
ridge area to permit the transplant to erupt. 
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Fig. 5.—Positioning of transplant. 
Fig. 6.—Flap sutured and transplant immobilized. 
Fig. 7.—Additional immobilization of transplant with surgical cement splint. 
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Postoperatively, these patients are routinely kept on antibiotics for forty- 
vht to seventy-two hours. If systemic evidence warrants, antibiotics should 


continued as long as indicated. 


Conclusions 

The conelusions reached subsequent to a review of the literature and 
ir own clinical experiences are: 

1. First permanent molar mortality in teen-agers occurs so often, per- 
ntagewise, that we should be constantly aware of this emergency measure 
nd counsel its use whenever indicated. 

2. Autogenous transplants in selected cases are practical surgical pro- 


edures. 
3. Further studies and investigations should be made with regard to the 


o. 


easibility of salvaging, for purposes of transplanting, selected teeth removed 
luring early root development. 
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TRANSPLANTATION AND REIMPLANTATION OF TEETH 


Horace M. Miiuer, A.B., D.M.D., PorTLaNnp, ORE. 


HE transplanting, reimplanting, and implanting of human teeth and their 
substitutes are as old as dentistry itself. They are arousing increasing 
interest around the world, as more men are experimenting, failing, and having 


some successes. 

At Melbourne University Dental School in Australia, researches were 
recently experimenting with the transplanting of dogs’ teeth. Dr. J. R. 
Burgoyne of Memphis, Tennessee, after adequate blood checkups, had some 
successful cases of transplantation of human teeth from one patient to another. 
Dr. G. Exner, surgeon and dentist from London, England, reports some favor- 
able results with reimplanting six upper anterior teeth injured in an accident. 
Dr. Robert Bradlaw, of Neweastle-on-Tyne, England, experimented with the 
growing of teeth in the gluteal regions of pigs. Cocks’ combs and rectus 
abdominis muscles have been regions for experimental tooth growth. 

An interesting case report comes from Victoria, B. C., Canada, where two 
youths, in an accident, knocked out each other’s upper central incisors. One 
youth recovered the wrong tooth, took it to his dentist, and had it implanted. 
The fact that it was the wrong tooth did not become apparent until several 
months later. 

I had the privilege, at the Ecole Odontotechnique de Paris in September 
of 1954, of watching self-polymerizing acrylic plugs being placed in edentulous 
mandibles. The plugs were to be left for six months and then used as stable 
bases for screw inserts to hold lower dentures. The Royal College of Dentistry 
at Copenhagen had one staff member who transplanted eight third molars to 
first molar positions in 1953, and the results are being closely watched and 
radiographed. 

At the University of Washington Dental School in Seattle, reports are 
being published of upper anterior teeth being reimplanted. Dr. O. C. Fong, 
at the University of California in San Francisco, is doing interesting research 
in transplantations. At the University of Oregon Dental School in Portland, 
Oregon, Drs. Sam Branden, Horace Miller, William Davis, J. Collings, and 
others have successfully transplanted and implanted human teeth. 

Many dentists have had the experience of treating a child who comes hold- 
ing in his hand a tooth, which was knocked out in an accident. The tooth is 
‘replaced in the patient’s mouth, becomes firmly reattached, functions, and lasts 


From the University of Oregon Dental School. 
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mm ten to thirty-five years. Many such ease histories, with x-ray pictures, have 
n given me for my files. Dr. Harland Apfel of San Pedro, California, has 
-orded, x-rayed, and published many interesting case histories of transplanta- 
ns. There are numerous others, from South America to Japan, who have 
itten on transplantation and reimplantation of teeth. 


Transplantations 


By transplanting a tooth, I mean taking a developing lower or upper 

ird molar and placing it in the upper or lower first molar socket immediately 
after the extraction of the first molar tooth, so that the blood clot can attach 
to the developmental membrane surrounding the growing roots and furnish 
em with nutrition, allowing the tooth to push up into ocelusion within six to 
eight months’ time. Then the roots slowly grow and push down, the apices of 
the roots close normally, the patient can masticate normally, space is maintained, 


Fig. 1.—Type of tooth best suited for transplantation. 


and a third molar of dubious possibility slowly becomes a first molar substitute. 
True, the pulp chamber is much smaller than normal for that tooth, vitality 
does not test like a normal tooth, a cavity is prepared on transplanted teeth 
without discomfort to the patient, and a functioning dental arch has been 


preserved. 
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Transplanting from one patient to another, possible and accomplished, has 
its problems. Early literature warns of the danger of transmitting syphilis by 
this method. So little has been done in this phase of the work that we hope 
soon to have more practical clinical evidence. 


Techniques.—The type of tooth best suited for transplantation is shown in 
Fig. 1, which illustrates how an unerupted third molar with uninjured develop- 
mental membrane usually looks before insertion into the first molar socket. 
Nasmyth’s membrane is gone when the tissue is laid back and the tooth gently 
removed from its erypt. The crown should be well formed, because shortly 
after transplantation it is pushed up out of the socket by a calcifying blood clot 
which unites with the developmental membrane giving it nourishment by osmosis. 
Soon the crown is in line of occlusion, subject to functional stresses, and then 
the developing root starts pushing down slowly. Apfel’? advocates removing 
the tooth intact with tissue covering the crown. Care must be taken not to 
traumatize, tear, or injure the developmental membrane over the roots which 
should be just starting to grow. Careless use of elevators when lifting the 
tooth out of its erypt can easily injure the membrane and prevent proper root 
formation. Do not let the tooth become dehydrated if you find that the socket 
requires additional preparation, such as removing more bone between root 
sockets so that the crown is resting snugly with edges of tissue flaps drawn over 
it, when possible, and sutured in place to retain it until it becomes attached 
to the blood elot. Silk sutures for five to seven days usually hold the tooth in 
place. Acrylic splints also have ben used to hold transplanted teeth in position. 
Study your x-ray picture. Do not choose too big a tooth, as several failures 
have resulted when a large tooth could not properly adjust itself. I have had 
several failures because I attempted to transplant teeth for 10- and 12-year-old 
patients when the crown was not properly or fully formed and then demineralized 
and dissolved away in the mouth fluids. Fig. 2 shows our first transplantation 
ease, which developed only one root because of possible trauma to the develop- 
mental membrane, while Fig. 3 shows a erown undergoing demineralization. 
It is very easy to tear or traumatize a tooth when roughly inserting it into a 
freshly prepared socket which is not large enough to receive it. 


Case Reports 


Case 1.—A lower right third molar was transplanted on Feb. 18, 1948. The x-ray 
picture taken in February, 1951, showed that the distal root had not developed like the 
mesial root, probably due to injury during transplantation (Fig. 2). Contact with the 
patient was lost when he moved to Wisconsin. 

Case 2.—A lower right third molar was transplanted in an 11-year-old boy on Feb. 29, 
1948. The crown was not properly developed andthe roots had not started to form (Fig. 3). 
This case illustrates that the crown must be well formed to function properly. An x-ray 
picture taken three years after transplantation indicated decalcification of the crown and 
lack of development of the roots. 

Case 3.—Fig. 4 shows an x-ray picture taken five years after transplantation of a 
maxillary third molar in a 15-year-old patient. The lingual root shows good progress, while 
the mesiobuccal and distobuccal roots show slower development. The first response to an 
electric pulp tester after five years was positive. 
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Case 4.—Fig. 5 shows an x-ray picture of a transplanted lower molar four years after 
splantation in a 14-year-old patient. Proximal pockets were improving over a year 


re. 

Case 5.—A lower third molar two and one-half years after transplantation is shown 
Fig. 6. Due to rampant caries, full upper and lower partial dentures were to be made. 
transplanted molar was considered unfit to clasp, although fairly firm, and was extracted. 
e Figs. 18 to 22 for sectional views of this transplanted tooth.) 


Fig. 2. as . Lower right third molar three years after transplantation. 
Fig. 3.—Case 2. Lower right third molar transplanted in 11-year-old boy. 
- Pig. 4. ase 3. Maxillary third molar five years after transplantation in 15-year-old 
patient, 
Fig. 5. as . Lower molar four years after transplantation in 14-year-old patient. 
Fig. 6. ase 5. Lower third molar two and one-half years after transplantation. 
Fig. — . Three years after reimplantation of unerupted, impacted upper right 
econ¢ premolar. 


Case 6.—An unerupted, impacted, upper right second premolar in a 16-year-old patient 
th a retained second deciduous molar was removed and reimplanted in the socket of the 
second deciduous molar. An x-ray picture (Fig. 7) was taken three years after reimplantation. 
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Case 7.—The upper left third molar shown in Fig. 8 was transplanted to the upper first 
molar position on May 1, 1948, when the patient was 15 years of age. The tooth became 
locked out of occlusion by premolar and second molar contacts. The teeth were spread apart 
by a United States Navy dentist in Korea and the tooth came down into occlusion six years 
after transplantation. An x-ray picture was taken aboard ship in March, 1953. 


~ 


Fig. 8.—Case 7. Upper left third molar five years after transplantation to upper first molar 
position in a 15-year-old patient. 


Case 8.—A transplanted lower right third molar is shown in Fig. 9. The operation 
was performed on March 30, 1948, and in March, 1951, this x-ray picture was taken which 
showed well-developing roots, lamina dura, and small pulp chamber. The tooth functioned 


Fig. 9. 


Fig. 10. 


Fig. 9.—Case 8. Lower right third molar transplant. 
Fig. 10.—Case 8. Same tooth as in Fig. 9, three years later with filling in piace. 


- well and responded the same to test as the premolar and second molar. No pain was felt 
when the tooth was being prepared for the repair of an occlusal cavity. 

Fig. 10 shows the same tooth as Fig. 9, three years later, with filling in place. The 
1955 report indicates that the tooth is functioning nicely after seven years’ service. 
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Case 9.—A small upper third molar was transplanted in 1948. The x-ray picture 
n in 1954, six years after operation, is shown in Fig. 11. The tooth functions well and 
rm. It has given no vitality test response. 

Case 10.—X-ray pictures taken before extraction of a six-year molar (Fig. 12) 
after transplantation two years later (Fig. 13) are shown. The appearance of the 
ts indicates that they are now starting to develop. The tooth is firm and is functioning; 
as a nice color and has come almost into occlusion. 


Fig. 11.—Case 9. Upper third molar six years after transplantation. 


Fig. 12. 


Fig. 13. 
12.—Case 10. Before extraction of six-year molar. 
- 13.—Case 10. After transplantation two years later. 


Replantation 


Replantation requires no preparation of the bone; the tooth socket is 
‘ready present. A tooth with a partly formed root may be replanted im- 
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Fig. 14.—Case 11. Six years after reimplantation with amalgam filling. 


= 


Fig. 15. Fig. 16. 


Fig. 15.—Case 12. Four years after reimplantation. (Courtesy of Dr. S. M. Rayfish, 
Butte, Montana.) 

Fig. 16.—Case 13. Eleven years after reimplantation. (Courtesy of Dr. S. M. Rayfish, 
Butte, Montana.) 


Fig. 17.—Case 14. Four years after reimplantation of lower second premolar. 
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diately without root canal therapy (Case 14), but a mature tooth may require 
‘t canal treatment before reinsertion (Cases 11 to 13). 


Case Reports 


Case 11.—This case involved a reimplantation with amalgam filling placed into the 
t canal and crown of the tooth which was extracted, filled, and reimplanted one hour 
r. The x-ray picture (Fig. 14) shows the condition six years after the operation. 


Case 12.—Fig. 15, an x-ray picture taken in October, 1953, shows a reimplantation 
e in 1939 by Dr, S. M. Rayfish, Butte, Montana. The tooth was functioning well in 1950, 
ter which time contact with the patient was lost. 


Case 13.—Another reimplantation was done by Dr. S. M. Rayfish in August, 1934. The 
stoperative x-ray (Fig. 16) was taken in October, 1943. The patient was ready for a 
| upper denture; the reimplanted tooth had been holding out longer than some of the other 
th in this patient’s mouth. 


Case 14.—This is a case in which a lower second premolar was removed accidentally 
hen a student at a midwestern dental schoo] extracted the deciduous molar, the place of 
hich it was to take. An x-ray picture taken four years later (Fig. 17) shows the tooth, 
hich had been reimplanted, erupted and in position. It responded to the vitality tests. 


Fig. 19. 


Fig. 18.—Section of transplanted molar, stained with hematoxylin and eosin. A, Arte- 
facts; B, pulp bone, osteodentin; P, pulp. (Magnification, x9; reduced 4/9.) 

Fig. 19.—Section of transplanted molar, parasagittal plane. This demonstrates manner 
in which pulp chamber was filling in with an osseous material containing numerous nutrient 
canals. Hematoxylin and eosin stain. 


Histologic Investigation 


The third molar of Case 5, transplanted successfully into the first molar 
area, had to be removed two and one-half years later for prosthetic reasons 
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Fig. 20.—Section of transplanted molar stained with a modified Masson trichrome 
method to reveal nature of matrix. A, Nutrient canals; B, pulp bone. Note characteristic 
metachromatic reaction of bone with blue and red areas. (Photographed through green filter 
on panchromatic film.) D, Dentine. F, Differentiation of pulpal fibers into Sharpey’s fibers 
of a “periodontal membrane.” 


Trichrome stain. (Magni- 
fication, X120; reduced 4/9.) 3B, Sharpey’s fibers imbedded in bone matrix. Note that these 
fibers have arisen from pulpal tissue. C, Pulp bone. Lacunae with osteocytes and lamellar 
structure of matrix are apparent. <A typical layer of predentin is seen to the left of the 
osseous zone. 


Fig. 21.—Higher magnification of area indicated in Fig. 20. 
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d it became available for study. The transplantation of this tooth was per- 
‘med before the crown was completed or the root formation had begun. Figs. 

19, and 20 show that considerable normal dentine had been formed post- 
eratively. Transformation of normal pulp cells to bone cells took place 
er, due to a metaplasia which interrupted the formation of normal dentine 
d caused the deposit of osteodentine and pulp bone on the inner surface of 

tooth. This is evidence that the transplantation caused an alteration in the 
ntinogenie cells. Instead of the highly differentiated odontoblast cells, which 

down normal dentine, tooth substance of inferior quality resulted (Figs. 18 
419). This tissue resembled bone (Fig. 20), rather than dentine, and con- 
ined nutrient canals. A higher magnification of this pulp bone is shown in 


Fig. 22.—Higher magnification of area shown in Fig. 19. Hematoxylin and eosin stain. 
(Magnification, «475; reduced 4/9.) A, Nutrient canals filled with “pulp” tissue or fibrous 
marrow; B, dense osteodentin; C, lacuna with osteocyte; 7, clumps of dentinal tubules cut 
in cross section. 


Fibrous elements seen in the pulp also are abnormal; they have the 
appearance of fibers of the periodontal membrane of the same type seen at the 
external aspect of the tooth. 

Summary 
Since February, 1948, thirty-eight transplantations have been performed. 
Over twenty-five reimplantations have been done and recorded from other 
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dentists’ ease histories. Of the transplantations, twenty (52 per cent) were 
still in the patients’ mouths and offered a good prognosis. Nine (24 per cent) 
were extracted or fell out. Nine are still in the mouth, but are becoming 
resorbed and do not seem to offer favorable prognosis. It is getting harder to 
follow the early cases. Most failures were due to poor selection of cases with 
undeveloped crowns. Some were too large. Support must be provided distally 
to the tooth transplanted or stresses will traumatize the developing roots. It is 
expected that some fifteen additional cases will be transplanted before Jan. 1, 
1956. Better age groups will be selected. New ideas are constantly being tried 
out. Interest in the work is spreading. 


Conclusions 


1. Upper and lower third molars can be transplanted to freshly prepared 
first molar sockets in the same patient and will continue to grow. The roots 
develop so that the tooth becomes a useful member in the dental arch. 

2. Care in selecting cases is important. A favorable age and favorable 
mouths will improve results expected. 

3. There is only a limited application for the transplantation of third 
molar teeth. The wholesale transplantation of teeth in one mouth or recon- 
struction of an entire edentulous jaw cannot be done at this time. The public 
must be kept from expecting these results. 

4. Interest in transplantation of teeth has aroused interest in various 
associated problems, such as the establishment of tooth banks, the consideration 
of blood types in transplantation, and calcium metabolism. Of interest also 
are the regeneration of the dentinal nerve, changes in pulp tissue, and enamel, 
dentine, and cemental growth. A better knowledge and understanding of bone 
reaction to transplants and implants is desirable. 

5. Many types of root canal fillings have been tried before reimplanting 
teeth. A wide range of methods for sterilizing the tooth have been experimented 
with, but the ultimate method has not been developed as yet. 

6. Records at this time seem to indicate that the cases that have been most 
successful had no correlation to the most meticulous methods of sterilization. 

7. Some reimplanted teeth functioned over thirty years, while in some 
others the roots disintegrated within five years. 

8. We do not know, as yet, enough about transplanting or reimplanting 
teeth and are just beginning to learn. 
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TRANSPLANTATION OF THE UNERUPTED THIRD MOLAR TOOTH 
HARLAND APFEL, D.D.S., SAN PEDRO, CALIF. 


Tooth Autotransplantation 


ARLY Loss of the Sixth-Year Molar.—When the sixth-year molar is lost 
between the ages of 13 and 19 years, it is usually accompanied by a severe, 
crippling malocclusion of the dental apparatus. 

When this key tooth is lost after 19 years of age, the patient usually is 
old enough to receive satisfactory restorative prosthesis, which prevents mal- 
occlusion. If this important tooth is lost before 13 years of age, the resulting 
damage is considerably reduced, as the twelfth- and eighteenth-year molars 
usually migrate bodily to contact the premolar. 

While such a closure of the space by migration can in no way equal the 
normal dentition, it does support the opposing teeth and prevent complete 
collapse of the dental arch on that side. 

It is all these patients between 13 and 19 years of age who should never 
lose a sixth-year molar without prompt replacement. 


Transplantation Suggested.—Each case should be investigated thoroughly 
to consider transplantation of the partially developed eighteenth-year molar 
in the same quadrant to the space vacated by the roots of the sixth-year molar. 

Which case will be successful: Some suggested rules to guide the dentist 
in his decision are as follows: 


1. The parents and the patient should be interested in saving the 
child’s dentition. 

. The remaining teeth must show evidence of at least average oral 
hygiene and dental care. 

3. The patient should be in reasonably good health. 

. The bone in the region of the sixth-year molar should be free from 
acute or subacute infection. 

5. The space between the lamina of bone adjacent to the second pre- 
molar and the twelfth-year molar must be as great as the mesio- 
distal diameter of the eighteenth year molar. 

. The eighteenth-year molar must show 3 mm. of root development 
and/or a good start in the bifurcation of the roots. 

. If the eighteenth-year molar in that quadrant is too large, measure- 
ment of x-ray pictures of the other three eighteenth-year molars 
may reveal a satisfactory tooth bud to replace the lost molar. 


96 
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Surgery.—Strict adherence to the usual good surgical principles will 
ing satisfactory results in 95 per cent of cases. Remove the eighteenth- 
ar molar bud with great care, saving the sae around it if possible. Prepare 
. host site by removing all the alveolar interseptal bone between the adjacent 


th except the lamina of bone along their roots. 

Allow the donated tooth bud to settle gently into the space formerly 
‘upied by the roots of the sixth-year molar. 

Close the wound with sutures as usual. Give the patient good supportive 


Place an aerylie splint over the transplanted tooth to hold all surrounding 
eth in normal funetioning position while the transplanted tooth grows to 
sition during the next year. 


Case Report 
(Transplantation of Third Molar to First Molar Space) 


The patient was a 17-year-old senior high school girl in normal health. The lower 

eft first molar, with advanced caries, was removed. The lower left third molar was 

sent. Its contralateral, the lower right third molar, qualified for autoplasty in accord- 

ce with the rules suggested above. All the other teeth were in fair Class I occlusion. 
rhere were many alioy fillings. 

On March 3, 1948, under general anesthesia, the right lower third molar was trans- 
planted to the lower left first molar space. At surgery the third molar bud was placed 
well down into the alveolar bone, however, it was allowed to drift buccally, where it 
erupted in due time. One year later, a removable orthodontic appliance moved the 


transplanted tooth to proper alignment with adjacent teeth (Fig. 1). 


Fig. 2. 


Five years later, the patient received extensive operative dental reconstruction and 
additional orthodontic treatment on all teeth, including the transplanted third molar. 

Today, seven years after transplantation, the roentgenogram shows continued good 
root length (Fig. 2). The unusual shapes of the roots are due to transplantation to the 
pposite side. The pulp chamber is small like other teeth which receive a shock during 
the development period. It responds to pulp tests like any other healthy tooth with a small 

Ip. 

Transplantation of Other Teeth—There are occasions when premolars 
nd other teeth can be transplanted to new positions, thus relieving an over- 
crowded situation in one area while filling a vacancy in another, 
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The most important lesson we learn here is that saving the first molar 
space when a first permanent molar is lost in the teen-age patient helps pre- 


vent the collapse of the dental apparatus. 

This case history was used to show that a tooth can be successfully trans- 
planted from one side to the other, and can undergo orthodontic treatment 
without untoward effect. 

Homotransplantation 


All the homogenous transplantations reported thus far have failed. 

Physiologists have learned to condition animals during their intrauterine 
life to receive tissues from other animals. To date, however, human beings 
have not been so treated. 

Successful autotransplantation of live young developing teeth is followed 
by continued root growth, paradental attachment, and development of pulp 
tissue. Such teeth will grow to occlusion and function in the arch with the 
surrounding natural teeth. 


1741 GRAND AVE. 





THE REPLANTATION OF UNERUPTED TEETH INVOLVED IN 
DENTIGEROUS CYSTS 


curt H. THoma, D.M.D., F.D.S.R.C.S.(EnG), Hon. F.D.S.R.C.S.(Ep1n.), 
BROOKLINE, Mass. 


; \ THE past, teeth found unerupted in or adjacent to a dentigerous cyst were 
i sacrificed (Fig. 1). In young persons, such teeth should be retained by dis- 

eting away the membrane of the cyst and allowing the teeth to erupt, which 
renerally oeeurs promptly and speedily, as illustrated by the case of a boy, 
7 years of age, in whom eruption of the first molar was prevented by a cyst 
Fig. 2). After removal of the cyst sac while the tooth was held in position, 
the latter erupted and came into normal occlusion, as can be seen in the x-ray 
picture taken two years later (Fig. 3). Often, however, teeth are removed 
unintentionally when the eyst sae is elevated out of the cavity. Such teeth 
have been experimentally replanted and found to develop and erupt. 


Case Report of a Dentigerous Cyst With Replantation of Teeth 


The replantation of teeth removed from a cyst is shown by the ease of a 
)-vear-old girl who presented a swelling of several months’ duration on the 


side of the mandible. 

The lateral jaw x-ray showed a large cystic lesion extending from the 
first molar into the ramus. It was a dentigerous cyst developed from the 
second molar seen at the inferior border. The first molar root had resorbed, 
and the bud of the third molar could be seen at the posterior end of the cavity 
(Fig. 4). 

The cyst was removed in the usual manner with the second molar attached. 
The eyst membrane was carefully dissected from its neck with a knife, after 
which it was replanted approximately at the place where it was found. Here 
was a good spot that was bleeding freely, which helps a tooth bud to become 
revascularized. The third molar bud also was removed and replanted into its 
original erypt (Fig. 5). The eyst cavity was filled with Gelfoam saturated 
with a thrombin penicillin solution. Blood was taken up by the Gelfoam so 
that it was red throughout, after which the wound was closed by means of inter- 
rupted Dermalon sutures. After ten days the wound had healed so that the 
sutures could be removed. 

The patient was recalled at frequent intervals in order that developments 
might be observed. After four months the cavity appeared to show satisfac- 
tory bone regeneration; the teeth could be seen developing, with the second 
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third molars 
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olar making an attempt to erupt (Fig. 6). Three years later the second 
lar had erupted completely in its proper position and was occluding with 
e upper teeth (Fig. 7). 

A dental film of the replanted second molar, taken after three and one-half 
ars, shows details better than the lateral jaw x-ray. The tooth had taken 
e shape of a first molar, rather than a second molar which generally has 
ots placed closely together. The distal root was slightly curved. The perio- 
ital membrane and lamina dura were easily identified. The pulp chamber 


Fig. 6. 


Fig. 7. 


Fig. 6 X-ray picture taken four months after operation showing bone repair produced 
by use of Gelfoam one development of replanted teeth. 
; Fig. 7—Three years later, second molar is fully erupted and third molar has progressed. 
De ntal film taken after three and one-half years shows root formation resembling that of a 
first mage eertenewie membrane and lamina dura are clearly visible, but pulp canal is ab- 
ormally small. 


vas very small (much smaller than in Fig. 6) and the root canals, particularly 
ie mesial one, were almost obliterated. Examination of the tooth in the mouth 


showed a rather chalky condition of the enamel (Fig. 8). Indeed, it decayed 


soon and had to be filled, as shown in the dental film. 
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Discussion of Findings.—The ordinary unerupted tooth is completely 
surrounded by the dental follicle which protects the enclosed enamel organ 
and dentine papilla that develop the hard tooth substances. It is quite vaseu- 
lar and earries to the tooth the nutritional substances, including calcium salts. 
In ease of a cyst which develops in the stellate reticulum of the enamel organ, 
the enamel, although still covered by the cuticle, is exposed to the fluid con- 
tents of the cyst, which prevents further maturation (Fig. 9). It is not sur- 
prising, therefore, to have a chalky-appearing tooth. A remedy for this con- 
dition would be treatment with sodium fluoride or covering the tooth with a 


porcelain jacket crown. 


Fig. 8.—Oral view of erupted tooth, the enamel of which has a chalky surface. 


In transplanting normal tooth germs from one region to another, the 


follicle and enamel organ remnant should remain around the tooth, even though 
Maturation 


the x-ray picture gives the appearance of completion of the crown. 
may continue for a considerable time, even though no more enamel is added, 
and this maturation process may include a greater saturation with mineral 
salts and perhaps the adsorption of fluorine. 

The length which the root should be for maximal success is another ques- 
tion. It is true that the root develops even if the crown has only partly formed 
when the tooth is transplanted. 

This is evidenced by the replanted third molar in our ease. Compare Fig. 
4 with Fig. 8. However, what kind of tissue is laid down? The x-ray picture 
shows the degree of calcification, but not the type of intercellular tissue formed. 

It is well known (and both the second and third molars demonstrate this 
facet) that in transplanted teeth the pulp canal becomes partly or completely 
obliterated by radiopaque tissue which, according to histologic examination, ap- 
pears to be ‘“‘pulp bone.’’ This indicated that soon after transplantation the 
pulp tissue undergoes a metaplasia. It may be that the tissue of the dentine 
papilla replaced by ingrowth of connecting tissue from the dental follicle sur- 
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uunding the apex or that new tissue forms from hemorrhagic deposits that 
evelop during the operative procedure. At any rate, the new tissue is quite 
ifferent from the normal pulp, and the hard substance formed differs from 
ormal dentine. The odontoblasts apparently are replaced by cells of inferior 
ifferentiation, which lay down osteodentine and bone rather than the normal 
ubular dentine. The typical connective tissue cells of the pulp become fibro- 
lasts which produce collagen fibers not usually seen in this location. There 
iay be no elinieal significance to the alteration as long as it occurs only within 
he tooth. Should such a tooth require endodontic treatment, however, some 
lifficulty may be eneountered when a pulp extirpation is attempted. Proper 
leaning and replacement of the content by filling material also may be dif- 


cult or even impossible. In addition, if the apical part of the root is com- 


letely made up of osteodentine or bone, the tissue may react like bone and 


indergo constant resorption and opposition. The tooth then is no longer a 
separate organ, becoming ankylosed as the periodontal membrane usually sep- 


arating the two struetures disappears. This development is commonly seen in 


Fig. 9.—Dentigerous cyst. Sac opened to show denuded crown of tooth causing it. 


replanted adult teeth. Dr. Alexander, in this symposium, shows a typical ex- 
ample of this process on replanted central incisors, but it may occur in trans- 
planted teeth also. It would appear, therefore, that a transplantation at the 
time when the root is partly completed would have a better chance for success 
than one in which the root is completely built with poorer tissue. If the periph- 
ery of the root is covered with a shell of normal dentine and cementum, it 


should resist the resorptive changes that are going on constantly in bone. 


Case of Replantation of Well-Developed Tooth 


The ideal time for replantation is the time when all but the apex of the 
tooth has formed. The wide, funnel-shaped apical foramen, however, is a 
requisite for re-establishment. of circulation by either (1) anastomosis or in- 
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Fig. 10.—Replanting of accidentally removed unerupted premolar. Preoperative x-ray film 
shows deciduous tooth roots encircling crown of permanent replacement. 


Fig. 11.—Deciduous tooth with premolar tooth attached to it after removal. The premolar is 
completely encased by follicle. 


Fig. 12.—X-ray film showing replanted tooth. Note funnel-shaped apical foramen. 
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rowth of capillaries or (2) substitution of the pulp tissue by granulation 
ssue, which would not be quite as good since it would favor the formation 
collagen fibers and pulp bone. 

The dental follicle should be preserved carefully, around the crown as well 

; the root, and the tooth by preference should be completely implanted. If 
ere is a space between the occlusal surface and the mucoperiosteal flap, 
‘is should be filled with Gelfoam saturated with penicillin, 5,000 U. per 
ubie centimeter. The wound should be carefully sutured and the tooth should 
« allowed to erupt in the usual manner. 

The ease in which these ideals were carried out was that of a boy who 
vas referred to me by Dr. Fred Blumenthal for the extraction of the four 
deciduous second molars, the roots of which had not resorbed (Fig. 10). Dur- 
ing the extraction of one of the mandibular teeth, the permanent premolar, held 
1° the roots of the deciduous tooth as in a vise, was removed as well (Fig. 11). 


Fig. 14. 


Fig. 13.—X-ray film showing tooth erupted one year after replantation. 
Fig. 14.—X-ray film taken two years after replantation. 


After it was carefully separated to prevent injury to the follicle of the per- 
manent tooth, the latter was replanted (Fig. 12). The patient received peni- 
villin for one week. The tooth erupted and came into occlusion nine months 
later (Fig. 13). Two years later it showed good color; the enamel appeared 
normal, and there was no decay. The x-ray picture shows a normal root with- 
out resorptive changes, although the pulp canal is somewhat smaller than it 


should be at the patient’s age (Fig. 14). 


Conclusion 

Teeth contained in follicular cysts and those displaced can be either re- 
tained in their position or, if they are removed accidentally, replanted as illus- 
trated in Case 1. 

A second ease of a replantation of a tooth completely enveloped in the 
dental follicle has been reported, and it has been shown that the follicle around 
the erown, if preserved, serves to mature the enamel completely while an almost 
completed root gives protection from resorptive processes occurring in the adja- 
‘ent bone. 


1146 Beacon Sr. 





REPLANTED UPPER CENTRAL INCISOR 
A Case Report 
Ext OvecH, D.D.S., M.S.,* CHicaco, Inu. 


Introduction 


HE purpose of this article is to report a case of tooth replantation which 

has been carefully observed clinically and roentgenographiecally for a period 
of two and one-half years. By replantation is meant the reinsertion of a com- 
pletely dislodged, avulsed, or extracted tooth into its own alveolar socket. 


Case Report 


The patient, S. S., an 84-year-old white girl, fell on her face while playing. Among 
the injuries she sustained was the complete avulsion of the upper right central incisor. The 
avulsed tooth was picked up from the ground, the child was taken home, and her physician 
was called. He administered a sedative and suggested that the child see her dentist. The 
dentist advised that nothing be done at this time and that, after the injuries were healed, the 
missing tooth be replaced with an artificial substitute. 

Seven hours after the accident, the father of the child came to me and told me of the 
situation. I asked him if he had the avulsed tooth. He reached into his trouser pocket and 
brought out the tooth, which was covered with clotted blood and debris and was mixed in with 
his coins. I explained to him the possibility of replantation and its prognosis. He gave his 
consent for the proposed treatment. I washed the tooth thoroughly with soap and water, 
sterilized it in 1:500 benzalkonium chloride solution (Zephiran), removed the pulp under 
sterile conditions, and filled the root canal with gutta-percha. Then, with the patient under 
general anesthesia, I cleaned out the socket of the avulsed tooth and replanted the incisor, 
wiring it to the neighboring teeth with a ‘‘figure of eight’’ wire. At the same time I 
sutured various cuts in the lip and tears in the labial gum tissue. Penicillin, 300,000 units, 
was administered intramuscularly. 

There was an interval of about eight hours from the time of the mishap to the time 
the tooth was replanted. Convalescence was uneventful. Five days later the sutures were 
removed, and twenty-five days postoperatively the “figure of eight” wire was removed. The 
tooth was firm and nontender to percussion; its position and color were normal. Roentgeno- 
grams were taken at the time of replantation, after one week, before the wires were removed, 
and subsequently at frequent intervals up to this date. The tooth has remained firm and com- 
fortable, its color and position are normal, and after two and one-half years it is a useful 
component of the dental arch, in spite of the extensive and progressive resorption. 

Roentgenographic Findings.—On June 13, 1953, the replanted tooth was in good posi- 
tion. The stabilizing wire was in place (Fig. 1). A roentgenogram taken on June 27, 1953, 
showed the replanted tooth in good position. There was no evidence of resorption, and the 
stabilizing wire was in position. On July 1, 1953, the stabilizing wire was removed. There 

*Professor of Oral and Maxillofacial Surgery and Director of Minor Oral Surgery, Uni- 
versity of Illinois College of Dentistry. 
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On July 11, 1953, the replanted tooth showed no evidence 
A roentgenogram taken on Aug. 1, 1953, showed no 
A roentgenogram taken on Oct. 10, 1953, 


s no evidence of resorption. 
resorption; it was in good position. 
dence of resorption or periapical radiolucency. 
wed very slight evidence of resorption at the apex of the replanted tooth, visible only 
Feb. 6, 1954, a roentgenogram revealed evidence of 


der magnification (Fig. 2). On 
sorption occurring about 2 mm. below the apex on the mesial and distal portions of the 


y 


Fig. 1.—Roentgenogram taken at time of replantation. 


Fig. 2. Fig. 3. 


Fig. 2—EHarliest roentgenographic evidence of resorption. 
Fig. 3.—Roentgenogram showing further progress in the resorptive process. 


‘t, almost separating the apex from the rest of the root (Fig. 3). On May 30, 1954, 
esorption was seen to be continuing in both apical and gingival directions. About one- 
ird of root was resorbed; 1 mm. of the apex still was apparently unaffected. A roentgeno- 
am taken on Sept. 18, 1954, showed that resorption was continuing. The apex was com- 
etely resorbed. The area previously occupied by root apparently was filled in with bone. 
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Resorption was greatest around the gutta-percha pulp canal filling and was extending gingi- 
vally. About two-thirds of the root walls were still present. On Dec. 11, 1954, a roentgeno- 
gram showed no appreciable change from the September 18 findings. On June 30, 1955, the 


rate of resorption had slowed down considerably. One-half of the root was still present 


(Fig. 4). A roentgenogram taken on Oct. 17, 1955, two and one-half years after the re- 
plantation, showed a further retardation in the rate of resorption (Fig. 5). It was ob- 
served for the first time that the patient’s left central incisor had erupted slightly, so that 


its incisal edge extended below the level of the incisal edge of the replanted tooth. 


Fig. 4. 


30, 1955, showing one-half of root still present. 
17, 1955 (two and one-half years after replantation). 
Replanted tooth appears to be ankylosed. 


Fig. 4.—Roentgenogram taken June 
Fig. 5.—Roentgenogram taken Oct. 
tate of resorption considerably reduced. 


Discussion 


An avulsed tooth, which was sterilized and whose root canal was filled, was 
replanted and stabilized by wiring eight hours after an accident. The wire was 
removed after twenty-five days. Roentgenograms taken at frequent intervals 
showed that the first noticeable sign of root resorption was observed three and 
one-half months after the replantation. Doubtlessly, the resorption started 
earlier, but only after three and one-half months was there sufficient evidence 
to be recognizable roentgenographically. The resorption was progressive, but 
the tooth remained firm for the period of two and one-half years. 

Another patient, 50 years of age, had an upper central incisor which, accord- 
ing to her, had been replanted twenty years before I saw her. This root carried 
a plain porcelain dowel crown. Considerable resorption of the root was present 
roentgenographically, but the tooth was still firm. In another instanee of re- 
plantation of an upper central incisor in a 13-year-old boy, after the pulp canal 
was filled with gutta-percha, resorption of the root was rapid. After one and 
one-half years almost the entire root was resorbed, but the tooth was still firm. 


The firmness of replanted teeth can be explained by the fact that the resorbed 
cementum and dentine of the tooth root is replaced by bone tissue, as has been 
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hown by histologic investigation of replanted human teeth? and experimentally 
eplanted teeth of animals.':* It appears, from a review of the literature, that 
oots of replanted teeth are always in the process of being resorbed.** How- 
ver, the rate at which the roots are resorbed varies. 

If the tooth to be replanted has a partially formed root with a wide apical 
pening and has been accidentally extracted, it may be replaced immediately 
into its socket, with a fairly good chance of reattachment and healing with 
normal root development continuing. If, however, the tooth to be replanted 
is one with a completely formed root and narrow apical foramen, the pulp 
should first be removed, the pulp canal well filled with an inert sterile material 
like gutta-percha, and then the tooth replaced. Some type of stabilization, such 
as wiring, should be used in all eases. 

The less the avulsed tooth is handled and manipulated, and the sooner it is 
replanted, the better will be the end result. All procedures should be carried 
out under sterile conditions. 

Summary 

A ease of tooth replantation, which has been carefully observed for two 

and one-half years, has been described. A detailed description of the roent- 


venographie findings has also been given. First signs of root resorption were 


observed roentgenographiecally three and one-half months after replantation. 


The resorption was progressive. 
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REPLANTATION OF TEETH 


Perry C, ALEXANDER, D.D.S., M.S.D., Coronavo, CALir. 


EPLANTATION is the term used to describe the procedure of reinserting 

into the alveolar socket a tooth that has been accidentally extracted or has 
become dislodged due to trauma. 

A review of the literature reveals many and varied accounts of replantations 
with results ranging from immediate exfoliation to rather prolonged retention. 
It is difficult to determine why, in certain cases, the teeth are exfoliated almost 
immediately. 

The following is a report of a case of two teeth—a maxillary left central 
and maxillary left lateral incisor—which were completely removed from their 
sockets because of trauma. In conjunction with the complete avulsion of the 
teeth, the lingual portion of the alveolar process was fractured (Fig. 1), and 
also a small area of the labial portion in the region of the alveolar crest. Soft 
tissue injuries were minor, with only a slight swelling of the upper lip. Be- 
cause the teeth were not fractured, it was decided to replant the teeth and also 
to have the teeth act as a splint to stabilize the fractured portion of the lingual 
alveolar process. Root canal treatment was accomplished on the teeth involved, 
using gutta-percha as a filling material, and they were subsequently cleaned 
of all debris and fragmentary pieces of soft tissue. The teeth were sterilized 
in a solution of Zephiran chloride and then placed in a sterile isotonic saline 
solution. 

The patient’s mouth was then prepared for receiving the teeth by removing 
the forming blood clots in the alveoli and fragmentary pieces of bone on the 
labial aspect of the sockets. The lingual section of bone that was fractured was 
firmly attached to the underlying mucoperiosteum and it was ascertained that 
a sufficient blood supply was available to promote proper healing. Complete 
immobilization of the two teeth and the fractured portion of the lingual alveolar 
process was considered necessary for complete repair. The accepted method of 
stabi.izing the teeth by use of wires acting as a splint was unsatisfactory because 
of the fracture of the lingual process which prevented the possibility of immo- 
bilizing the teeth if wires were used and, also, because apical pressure or move- 
ment upon the teeth during mastication would not be eliminated. 

To preclude the possibility of dislodging the teeth or the fractured lingual 
process by biting pressure, a splint was constructed of self-curing acrylic. This 
was adapted over the area involved extending to the premolar teeth on the right 
and left sides of the maxilla, with sufficient bulk on the labial and lingual sur- 
faces to completely immobilize the replanted teeth and the fractured alveolar 
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Fig. 1.—Radiograph taken Dec. 20, 1953, at time of injury. Note irregular fracture line 
ipproximately midway of the distance between the alveolar crest and apical area of alveolus. 
\lso note spicule of bone representing part of labial alveolar plate. Teeth were replanted 
four or five hours after injury occurred. 


Radiograph taken at time of removal of acrylic splint, Jan. 28, 1954, approximately 
six weeks after splint had been applied. 
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Fig. 3.—Teeth at time of removal of splint, approximately six weeks after injury occurred. 
Teeth involved were patient’s left maxillary central and lateral incisors. 


Fig. 4.—Follow-up radiograph taken in April, 1954, four months after injury occurred. Note 
resorption of apical end of root of lateral incisor only. (Compare with Fig. 2.) 
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ocess. The splint was left in place for approximately six weeks, after which 
ne it was removed; healing was uneventful (Figs. 2 and 3). Terramycin, 
10 mg. every six hours, was given for forty-eight hours as a prophylactic meas- 
We 
Clinical examination of the mouth at the time of removal of the splint 
iowed the teeth to be firmly anchored in their sockets with only slight evidence 
the loss of labial bone, removed at the time of replantation, which appeared 
; a ‘‘gingival recession’’ on the labiogingival area of the replanted teeth (Fig. 
A firm union of the lingually fractured alveolar process was evident, with 
o symptoms of pain, mobility, or crepitus. 


On subsequent checkups the patient complained of very slight pain to per- 
cussion of the left lateral incisor. After examination of the occlusion in all 
functional relationships, it was found that in protrusive position the left lateral 
incisor was subjected to trauma from occlusion. This interference was elimi- 
nated by selective gr:nding and the patient was then dismissed after a radio- 
eraph was taken (Fig. 4). A follow-up check, after the adjustment of the ocelu- 
sion was accomplished, revealed the absence of all symptoms and pain. 


Radiograph taken in January, 1955, showing condition one year after replantation. 


In Fig. 4 there can be seen evidence of resorption of the root of the left 
ateral incisor in the apical area. It might be assumed from the evidence of this 
one case that the resorption was due to the traumatic occlusion that this tooth 
exhibited prior to the adjustment of the occlusion. While under treatment, the 
only difference shown in the healing of these two teeth was the evidence of 
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traumatic occlusion of the lateral incisor. During the period of time that the 


acrylic splint was worn by the patient, the only complaint was the inability to 
properly masticate food. Before one week had elapsed, however, the patient 
was accustomed to masticating his food with the aid of the splint without any 
symptoms of pain or discomfort. No significant loss of weight or nutritional 
deficiencies were noted during the course of treatment. 


731 CountTRy CLUB LANE. 





REPLANTATION OF EXTRACTED MOLARS 
Preliminary Report 
E. EmMertsen, D.D.S., CoPENHAGEN, DENMARK 


Introduction 


EPLANTATIONS, by which is meant the reinsertion of a tooth in its 

alveolus, and transplantations, the insertion of a foreign tooth either 
from the same or from another individual into an alveolus, are said to have 
been known even to the ancients. In a later period, we are told, replantations 
of teeth were performed in the field and soldiers had to sacrifice their teeth for 
officers. In the twentieth century, too, work on replantations has been under- 
taken with the benefit of all the aids available to modern science. 

The present article deals with replantations of teeth which have been 
extracted, most often because of apical periodontitis, and replanted in the 
same person. The information found in the literature is not directly com- 
parable with the present work, but replantation of extracted molars has been 
reported by, e.g., Ehriche,? Loos,® Faust,* Schén,"! Heiss,® and Schmidt.’® 

The replantation of teeth is especially indicated in cases (1) of apical 
lesions where it is practically impossible to carry out adequate root canal 
treatment or (2) of teeth such as upper, and especially lower, molars on which 
apicoectomy ean be performed only with great difficulty. There are numerous 
conditions, therefore, in which important teeth which otherwise are doomed 
can be preserved by replantation after treatment of the root canals. 


Material and Methods 


Patient.—Most of the cases were selected from the Outpatient Department 
at the Royal Dental College of Copenhagen. Replantations involved teeth 
with severe marginal periodontitis, teeth in patients with poor oral hygiene, 
and teeth whose extraction was difficult. In all, ninety-two replantations were 


performed. 


Technique.—aAll replantations were done with block anesthesia. Block 
inesthesia is preferred to infiltration anesthesia because the latter causes an 
inwanted hemostasis. Carious dentine was removed and the cavity was filled 
with phosphate cement. The gingival margin was loosened with gingivectomy 
knives and the tooth was extracted by slight luxating movements, as gently 


From the Royal Dental College, Department of Oral Surgery, Copenhagen, Denmark. 
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as possible. The direction in which the tooth is removed is important. It 
should facilitate the replacement. The extraction should be done with for- 
ceps which will not slide down, thereby damaging the cementum of the root. 
The Tomes forceps has been found very suitable for the purpose. After ex- 
traction, the tooth should be placed in a lukewarm physiologic salt solution. 
The alveolus is filled gently with iodoform gauze to prevent the formation of 
coagulum, and the wound is covered with gauze pads for the patient to bite on. 

The tooth is now held in suitable forceps for the subsequent treatment. 
The foreeps should be fairly tight, so that it may be put into a salt solution 
without the tooth falling out. Thereupon, the root is resected with a vulearbo 
disk while it is sprayed with physiologic salt solution. Only enough should 
be removed to facilitate the reaming of the root canal with a Beutelroch drill 
into the coronal pulp chamber. The canals are widened from the apical end 
with the drill while spraying is continued. The canals are rinsed with chlora- 
mine, after which they are dried and filled with chloroform and gutta-percha 
points. This root-filling material prevents the soiling of the surface of the 
root, as would be the ease if zine oxide were used. In some eases, silver amal- 
gam was added to find out whether unsuccessful cases were due to shrinkage 
of the filling. During the filling, the roots are wrapped in pads moistened with 
salt solution. 

Next the pads and gauze are removed from the alveolus. The bottom of 
the alveolus is curetted only if the roentgenogram shows cystie¢ type radiolu- 


ceney. The tooth is replaced into the alveolus, a step which sometimes may be 
difficult. In order to bring the tooth into place, it may be necessary to taper 
the roots, especially the palatal roots of the upper molars, by grinding. In one 
case the endeavor to replace the tooth into the alveolus had to be abandoned. 


A piece of tin foil, large enough to cover the crown and 3 or 4 mm. of 
buccal and lingual gingiva of the replanted tooth and the adjoining ones, is 
applied so that it fits closely to the teeth and gums without the edge cutting 
the soft tissue. The amount of tin foil required corresponds to well over one- 
half the backing of a normal dental film. It is cemented into place with a 
thin surgical paste. The patient’s teeth are brought into occlusion, after which 
the foil is smoothed down with the fingers so that it does not bother the pa- 
tient. The thin consistency of the paste serves to prevent it from being pressed 
down into the periodontal membrane, while the surplus escapes freely under 
its edge. This method of fixation is simple and the masticatory pressure drives 
the tooth right into place in the alveolus, which is of great importance. 

The patient is given 400,000 units of penicillin. After eight days the band 
is removed. If the tooth is in traumatie articulation, it is ground down. As 
a general rule, the tooth at this time is slightly loose. Only rarely do the pa- 
tients report discomfort or pain following the treatment. As a rule, they have 
been able to chew with the band in position, and they usually will be able to 
- chew after the band has been removed. After eight to fourteen days the tooth 
generally functions normally. Most often it is firm three to six weeks after 
replantation. 
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Results 


In Table I the patients are grouped according to sex and age. There are 

ty men and forty-two women. Most of the replantations have been per- 

ormed in the group aged 20 to 30 years. Table II shows that the teeth that 
ive been most frequently replanted are lower first and second molars. 


TABLE I 








GEGROUP | 

YEARS) | 10-20 20-30 | 30-40 

= Total: 92 (50 

50 21 female, 42 
male) 





Number of 
cases 6 





TABLE II. Type or TooTtH REPLANTED 





~ LOWER LOWER | UPPER UPPER UPPER 





SECOND LOWER FIRST SECOND FIRST SECOND THIRD 
roOoTH PREMOLAR MOLAR MOLAR MOLAR MOLAR MOLAR 


Number 1 48 25 14 3 1 











The results of the replantations are classified in three groups. 


Group 1, in which replantation is considered successful. In this 
group the result is satisfactory from a clinical as well as a roentgeno- 
logic point of view. The tooth must be firm and in normal function. 
In the clinical examination, besides firmness and normal function, 
healthy gingiva is required. The roentgenogram must not show radio- 


lucency around the roots (Figs. 1, 2, 3, and 4). 

Group 2, in which the result of the replantation is considered 
doubtful. In this group the roentgenogram leaves doubt that the 
apical healing is complete, even if the clinical examination gives a sat- 
isfactory result (Fig. 5). 

Group 3, in which the roentgenogram shows osteitis around the 
root (Fig. 6) and in which replantations are also unsuccessful from a 
clinieal point of view. It includes cases of loss of the tooth on account 
of resorption within two and one-half years. 


TaBLE III, ResuLts oF REPLANTATIONS PERFORMED MORE THAN TWO AND 
ONE-HALF YEARS AGO 











~ RESULTS | NUMBER PER CENT 
Successful 22 47.8 
Unsuecessful 16 34.8 
Doubtful 8 17.4 
Not Controlled 7 











All cases listed in Table III were treated before Jan. 1, 1953, and there- 
tore had at least two and one-half years of follow-up. Cases which have not been 
re-examined are not ineluded in caleulating the percentage. The limit of two 
and one-half years was chosen so as to include a fairly large number (fifty- 
three) and beeause this was considered an acceptable period to check the ma- 
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D. 


Fig. 1.—Successful replantation. No. 359, a 25-year-old man. Lower right second 
molar. A, Before treatment, severe apical periodontitis. 8B, Immediately after replantation 
(notice tin foil fixation). C, Six months after B. D, Four years after B. Notice that a new 
periodontal membrane has been formed. 


Cc. D. 


Fig. 2.—Successful replantation. No. 263, a 14-year-old girl. Lower left first molar. 
A, Before treatment (notice apical periodontitis). B, Three months after replantation. C, 
Three years after replantation. D, Four and one-half years after replantation (notice slight 
resorption at distal root). 
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C. 
Fig. 3.—Successful replantation. No. 969, a 35-year-old woman. Lower left first 
molar. A, Before treatment, apical periodontitis at mesial root. B, Immediately after re- 


plantation (notice retrograde silver amalgam filling). C and D, One and one-half and four 
years after replantation. 


Cc. D. 


Fig. 4.—Successful replantation. No. 787, a 24-year-old woman. Lower right first 
molar. A, Before treatment, apical periodontitis. B, three months after replantation. C, One 
ae snenels years after replantation. D, Five years after replantation, slight resorption at 

esial root. 
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Fig. 5.—Doubtful replantation. Six of the eight doubtful cases recorded in Table ITI. 


A. 


Cc. . D. 

Fig. 6.—Unsuccessful replantation. No. 627, a 30-year-old woman. Lower left first 
molar. A, Before treatment. B, Immediately after replantation, fixation removed. OC, Three 
months after replantation. D, One year after treatment (notice osteitis and extensive re- 
sorption of tooth root). 
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rial under review, but the limit is in itself quite arbitrary. The table shows 
“8 per cent successful results, 34.8 per cent unsuccessful ones, and a rela- 
vely great number of doubtful cases, namely, 17.4 per cent. Fig. 5 shows 
entgenograms of six doubtful cases. 


TABLE LV. Resvu_ts oF REPLANTATIONS PERFORMED MORE THAN THREE AND 
ONE-HALF YEARS AGO 








RESULTS 
Successful 12 
Unsuccessful 9 39.1 
Doubtful 2 8.7 
Not Controlled 6 


NUMBER PER CENT 





52.2 








Table IV lists cases with a follow-up period of more than three and one- 
ialf years. Of these, 52.2 per cent were successful. These include those shown 
in Figs. 1 through 4. Of these cases, 39.1 per cent were unsuccessful and 
8.7 per cent were doubtful. The greater percentage of unsuccessful replanta- 
tions after three and one-half years than after two and one-half years may be 
due to the fact that the majority (namely, six) of the eight doubtful cases 
recorded in Table III were treated in 1953 and were not included in Table IV. 


Of the rest of the ninety-two cases, eighteen were treated within the last 
six months, and the last twenty-one cases were treated during a period of from 
six months to two and one-half years before. These show approximately the 
same statistics as the eases which had two and one-half years of follow-up as 


recorded in Table ITI. 
Discussion 

In the investigation reported in this article a technique was used which 
aimed at the preservation of the remnant of the periodontal membrane attached 
to the tooth. This idea was prompted by Axhausen’s' and Hammer’s’ results. 
These investigations were carried out on dogs and showed that the period a 
replanted tooth lasts is direetly proportional to the preservation of the perio- 
dontal membrane left on the root. On the basis of human material, Krémer,*® 
in 1952, could broadly confirm the views expressed by Axhausen and Hammer. 
He did not find osseous connection between tooth and alveolar bone, however, 
even if the tooth was without periodontal membrane. These investigations 
confirm the view held by Ehriche,’? Loos,’ and Faust.* Partly opposed to this 
view is the opinion held by Heiss. By means of histologic material from hu- 
man beings, he demonstrated that the periodontal membrane is of little im- 
portance for the survival of the replanted tooth. Before replantation of lower 
molars, he seraped the periodontal membrane off one root, while he tried to 
retain it on the other. On histologic examination, he found only a slight 
(difference in favor of the root with the periodontal membrane left intact. 
[leiss’s® investigations confirm the view held by Sehén."! 

Ilg* attempted to demonstrate that an improved blood substitute (Ringer’s 
solution, Tutofusin, ete.) is better suited to keep the periodontal membrane 
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vital than is the physiologic salt solution. He also maintains that the cells will 
survive for a longer period when the solution is used at room temperature than 
at a temperature of 37° C. 

A problem in connection with this treatment is whether the focal infee- 
tion in unsuccessful or doubtful cases presents an important risk. By examin- 
ing the unsuccessful and doubtful cases, it appears that about 75 per cent of 
them already can be recognized after six to twelve months’ time, while all 
the successful cases are good when re-examined after this time. It is possible 
accordingly, to reconsider the result of the replantation critically after six 
to twelve months, and thereby to reduce the risk of focal infection. 


Prognosis.—It would seem that an average period of six to eight years 
ean be counted on for replanted molars. However, cases have been reported 
in which a replanted tooth has lasted for a much longer period. (Schmidt’® 
reported one that lasted for twenty-five and one-half years.) For the material 
presented in this article, however, the period of follow-up is still too short for 
final conclusions to be drawn. Even if we suppose that the replanted tooth 
ean last for only six to eight years, it will be reasonable, nevertheless, to per- 
form replantation in a number of cases where teeth otherwise would have to 
be lost. The technique that has been used is so simple and involves so little 
ineonvenience to the patient that it may become part of the routine treatment 


performed by every dentist. 
Summary 


A preliminary report is given of ninety-two replantations performed on 
teeth with apical periodontitis. The technique for the replantation is thor- 
oughly deseribed. After three and one-half years of observation, 52.2 per 
cent of the replantations were successful, 29.1 per cent were unsuccessful, and 
8.7 per cent were doubtful. It is stressed that the technique is so simple and 
the results so favorable that the replantation may become part of the routine 
treatment performed by the dentist in cases where the teeth otherwise would 
have to be extracted. 
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Editorial 


Who Missed the Boat—and Why? 


rTHE recent distribution by the opulent Ford Foundation of a half-billion- 

dollar grant ‘‘to advanee human welfare’’ was the largest gift in the history 

world philanthropy; 4,157 educational institutions and hospitals will be 
benefited handsomely by this munificence. In the field of general education, 
the funds will be employed essentially to raise faculty salaries. Two hundred 
million was alloeated to voluntary nonprofit hospitals. In the initial reports 
at least, no mention was made of assistance to dental schools or funds allotted 
for dental research. The question, ‘‘Why?’’ naturally arises. This omission 
brings into clear focus the sad state of publie relations of the profession of 
dentistry. 

Dental disease is the most universal of the ills afflicting mankind. The 
Ford Foundation is on record as dedicating itself to making contributions in 
areas where mankind’s problems are most grave. Does it not seem paradoxical, 
then, that in the serious and analytic deliberations of the trustees of the Fund, 
the dental problems—edueation, research, and service—were not included in this 
broadest and most generous disbursement of vast sums? One of the functions 
mentioned in the Ford Foundation’s charter is ‘‘public welfare.’’ One of the 
most pressing of the world’s public health problems is dental disease. 

Publie health and medical research are now liberally financed by Govern- 
ment money and by the gifts of the numerous philanthropic foundations. 
Industry in recent years has joined the benefactor lists of medical schools, 
medical research, and hospital programs. Dentistry still struggles to exist, and 
the potential gains to the public welfare, dentally, remain unrefined and will 
continue so until the seope of the dental problem is understood and appreciated. 
The fault is not with the Ford Foundation, but rather with dental educators 
and spokesmen for the dental profession who have failed to present the monu- 
mental dental disease problem convincingly to those entrusted with the respon- 
sibility of disbursing these great sums for the greatest good. 

A series of articles on the Ford Foundation, written by Dwight MacDonald, 
have recently appeared in The New Yorker and are most thought provoking. 
Mr. MaeDonald explains that from 1951 through 1954 the Ford Foundation 
made grants of $186,000,000.00, broken down as follows: 


$89,000,000 for education 
54,000,000 for international programs 
15,000,000 for the Fund for the Republic 
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10,000,000 for economic development 

10,000,000 for good works in the Detroit area 

8,000,000 for the behavorial sciences (sociology, psychology, 
economics, anthropology, ete.) 


The Fund for the Advancement of Education (a specially created agency) 
has been spending $6,000,000.00 a year to advance and reform existing standards 
of education. To my knowledge, dental education has not been a recipient. 
Aided by a small grant, Abraham Flexner in 1919 wrote a report entitled 
‘*Medical Education in the United States and Canada,’’ and, as a result, was 
largely responsible for revolutionizing medical education in the United States. 
Subsequently, medicine emerged with great improvements, respect, and prestige 
The dental profession has long been in need of a Flexner report. 

It is anticipated that when the existing Ford Foundation stock is put on 
the market the Foundation’s capital will be approximately three billion dollars, 
which is more money than all the other foundations have among them. The 
dental problem must be presented so that a portion of these funds will be 
devoted to the alleviation of ‘‘the most universal of mankind’s ills.’’ Henry 


Ford, II, in a report made a few years ago, stated: ‘‘The potential social value 
of the foundation rests on the ability to locate the areas where additional efforts 
toward the solution of major problems are most needed.’’ Dentistry is such 
an area. How much longer must we wait for the boat? 


D. J. H. 
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SURGICAL POSITIONING OF ERUPTED TEETH IN TORSO-OCCLUSION 


Kurt H. THoma, D.M.D., F.D.S.R.C.S. (Ena.), Hon. F.D.S.RC.S. (Ep1n.), 
BROOKLINE, MAss. 


T" E surgical positioning of erupted teeth, as contrasted to the slower method 
of correcting abnormalities in their position in the arch by orthodontic 
procedures, has been given spasmodie attention in the past. The operation has 
generally been described under the name redressement forcé. 

The main reason why the surgical positioning is not performed routinely, 
especially in patients beyond the orthodontic age, is the fact that in most 
instanees the space into which the tooth is to be moved is too narrow. This 
generally is likewise the ease in young patients and, if the arch has to be 
widened first, the malposed tooth can just as easily be positioned gradually with 
the same applianee. There is, furthermore, the fear that the surgical procedure 
may cause strangulation or tearing off of the vessels entering the tooth and so 
result in pulp neerosis. This danger, however, is not great if the operation is 
performed when the apex of the tooth is not quite completed or if, in older 
patients, the tooth is moved with the apex remaining stationary. 

Teeth in torso-oeclusion present a problem which often is difficult to correct 
by orthodontie means but which, if there is adequate space, can be handled well 
by surgery. 

Cause of Torso-Occlusion.—A tooth in torso-ocelusion generally erupts in 
such a position beeause of interference by the opposing teeth or by super- 
numerary unerupted ones. This condition is seen frequently in the presence 
of mesiodens in the maxillary incisor region (Fig. 1). The causative factor, of 
course, should be diagnosed and corrected. 

Technique.—There are certain risks involved which should be clearly 
understood. First of all, infection must be avoided. The gingivae, and espe- 
cially the gingival erevice of the tooth as well as of the adjacent ones, should be 
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entirely free of inflammation. Subgingival curettage, if needed, and medication 
should be applied several days before the operation. Next, a careful x-ray 
survey should be made to determine the condition of the apex. Most favorable 
is an uneompleted apex (Fig. 2). In ease the tooth is fully formed, however, 
the apex must be straight, as a curve resists torsion and fracture may oceur. If 


Fig. 1.—Photograph of 8-year-old boy with twisted central incisor. 


Fig. 2.—X-ray picture showing an erupted and an unerupted inverted mesiodens the cause 
of malposed incisor. 


the apex is fractured during the procedure, the tooth ean still be saved by 
pulpectomy, root filling, and excision of the apex. This, however, complicates 
matters somewhat. Care must also be taken not to injure the tooth while 
‘twisting it into position, and sometimes adequate space must be prepared by 
grinding the adjacent teeth slightly to make room. 
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3.—Postoperative photograph showing condition after surgical positioning, with tooth held 
wired in position. ° 


Postoperative x-ray picture shows removal of mesiodens and development of roots 
of incisors two months later. 


5.—Postoperative photograph taken eighteen months later. 
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The operation can be performed under local or general anesthesia. If loca] 
anesthesia is used, the patient must be well controlled because, if he happens to 
draw away during positioning, extraction may be the result. 

The first step is the cutting of the fibers of the periodontal membrane. 
This is not always necessary in young patients. The principal fibers do not 
resist strongly in these patients, but in adult patients and with functioning 
teeth, the fibers should be eut to a level about halfway between the neck and 
apex of the tooth. This is done with a very thin-bladed, narrow chisel (about 
1 mm. thick and 2 mm. wide), such as is used to cut the enamel in cavity prepara- 
tion. Very light mallet blows are employed until the tooth has been detached 
practically on the entire circumference. 

Forceps are now selected to take a firm grip of the tooth without chipping 
the enamel. The beaks may be covered with cloth or with lead foil, and they 
should be applied to the root rather than to the crown. Most important, 
provisions should be made to guard against the tooth slipping out of the 
socket into the foreeps. Placing gutta-percha or cotton into the crotch formed 
by the blades to contact the cutting edge of the tooth makes for safety. 


Fig. 6.—Postoperative x-ray picture taken eighteen months later. 


The tooth now is grasped firmly and, while steady pressure is applied in an 
apical direction to prevent rupture of the vessels, it is slowly rotated until it is 


in the desired position. 

In some instances, it is necessary to splint the tooth until healing of the 
periodontal structures is complete (five weeks), but it is surprising that gen- 
erally the tooth is very firm. Because it is wider labiolingually than mesio- 
distally, it wedges itself in the socket which is narrower labiolingually. Care 
must be taken, however, to prevent occlusal trauma; if necessary, the opposing 
teeth must be shortened to prevent traumatization during mastication. 

In the case presented bands were applied before the operation and stain- 
less steel wire was used to maintain the tooth in position (Fig. 3). The x-ray 
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ture taken two months after the operation shows that the obstructing mesio- 
is had been removed. The roots of the forcibly positioned tooth have de- 
oped at the same rate as those of its mate (Fig. 4). It was felt that the 
iption of the lateral incisors might tend to bring the central incisors together, 
ninating the space between them which was caused by the erupted mesiodens 
n in Fig. 2. 
A photograph and an x-ray picture taken eighteen months later (Figs. 5 
d 6) show the final result, which was quite satisfactory, although the central 
cisors were somewhat slanted. 


1146 Beacon St. 





THE SURGICAL POSITIONING OF UNERUPTED, IMPACTED TEETH 
(SURGICAL ORTHODONTICS) * 


DANIEL J. HoLLANp, D.M.D., BrooKLINE, Mass. 


eee reportingt a high incidence of success with a technique of reposition- 
ing certain unerupted and/or impacted teeth, which we termed ‘‘surgical 
orthodonties,’’ our experience has increased considerably. Briefly, the ob- 
jective was to bring into alignment, by a one-step surgical procedure, un- 
erupted teeth which had failed to erupt on time or teeth whose long axis 
inclination was such that impaction against a neighboring root resulted. Con- 
ventional orthodontics, under such cireumstanees, is usually futile because 
the teeth in question are completely inaccessible except via surgery. The 
philosophy of ‘‘watching and waiting’’ merely prolongs the dental deformity, 
accentuates the malocclusion, and loses valuable space so essential in this 
particular technique. Then, again, the proportionate contribution to normal 
dentofacial growth and development of a functional, erupted permanent tooth 
is lacking and, if years are allowed to lapse between recognition of the defect 
and corrective action, both surgery and orthodontics are somewhat more 
complicated by the added years. 

The technique of uncovering unerupted crowns and keeping them exposed 
by means of a crown form was reported by Strock! in 1938. This technique 
was a definite advance in the treatment of unerupted teeth. The surgery, plus 
orthodontic guidance after eruption, salvaged many teeth which previously 
would have been excised or left in situ. 

The technique of surgical orthodontics, in appropriate instances, brings 
unerupted and malposed teeth into arch alignment and, when all requirements 
are favorable, may bring such teeth into functional position in one surgical 
procedure. 

The Technique 

The method which we have employed to bring into proper alignment 
selected unerupted or malposed teeth is neither a technique of replantation 
nor one of transplantation. Rather, it is a modification of redressement foreé. 
It is essentially the surgical exposure of the unerupted tooth, the surgical 
preparation of a suitable stall in the alveolar bone adjacent to the unerupted 


*The illustrations and excerpts from the text of this article are taken from “A Technique 
° of ore Orthodontics” by Daniel J. Holland in the American Journal of Orthodontics 41: 
-44, 1 . 
Paper read before the Northeastern Society of Orthodontists, Boston, November, 1953, 
and published in the January, 1955, issue of the American Journal of Orthodontics. 


130 





SURGICAL ORTHODONTICS 131 


ith, and the careful rotation or guidance of the tooth into the prepared stall 
that the crown is in an erupted position and in proper long axis. The tooth 
not extracted, and in the correct execution of repositioning the root apex 
rtion of the tooth is not exposed. Whether the tooth crown is brought into 
\| or partial function depends on the location of the tooth in the arch, the 
pertness with which the stall in the alveolus is made (which controls the 
bility of the tooth), and the estimated cooperation of the young patient in 
viding certain foods and certain masticatory movements during the early 
postoperative period. As a rule, we have brought canines and premolars into 
occlusion, and have deliberately placed central incisors in slight infraversion 
heeause of the ease with which repositioned incisors might be dislodged in 
chewing. 


The preoperative requirements for surgical orthodonties are: 


1. That the unerupted tooth in question have incompletely de- 
veloped root apices (Fig. 1). This can be determined by’ radiographs 


plus the age of the patient. 


Fig. 1.—Note the incompletely formed roots and wide-open apical foramina. At this stage of 
development, the pulpal tissue is continuous with the follicular sac surrounding the root. 


2. That there be sufficient space in the arch to accommodate the 
crown of the tooth to be moved. If more space is needed, it should be 
provided preoperatively, rather than postoperatively. In the ease of 
overretention of the primary canines, frequently there is insufficient 
space for the crown of the permanent canine to be moved. If so, the 
space should be provided preoperatively. 

3. That the are of rotation or alteration of long axis direction be 
within 90 degrees. 

4. That the oeclusion be such that the newly positioned tooth will 
not be excessively traumatized by occlusion with the opposing arch. 

A few illustrated case histories of surgical orthodontics will explain the 
technique. 
Case Reports 


Case 1—A 13-year-old girl had an impacted, unerupted, incompletely developed 
mandibular right second premolar caused by over-retention of the deciduous second molar. 
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In June, 1951, the deciduous molar was extracted, and the inverted premolar was surgically 
repositioned 90 degrees so that the long axis was favorable for eruption. 


The tooth 


erupted and root development went on to maturity (Figs. 2 to 5). 


Fig. 2. 


Fig. 3. 
Fig. 2.—Original preoperative radiograph showing the position of the second premolar. 


Note follicular tissue at the root end. 

Fig. 3.—Immediately postoperative radiograph. The premolar has been rotated 90 de- 
grees and is now reasonably upright. The tooth was not extracted, but was surgically re- 
positioned after sufficient bone was removed to correct the unfavorable long axis. 


Fig. 4. Fig. 5. 
Fig. 4.—Four months and seven months postoperatively. Note bone repair, improvement 
in long axis, und root development. 
Fig. 5.—Comparison of a preoperative film (June, 1951) and 
postoperatively (January, 1952). 


one taken seven months 
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Fig. 6. Fig. 7. 


Fig. 6.—Original radiographs. The two supernumerary teeth are marked 8. The un- 
erupted left central incisor is marked J. The deciduous left central incisor is in place; the 
permanent right central incisor has erupted. 

Fig. 7.—Immediately postoperative films. The supernumerary teeth have been excised. 
Note the new position of the left central incisor. Its root apex is wide open, and its crown 
is in infraversion to prevent it from being dislodged in masticatory movements. 


—Photograph of the maxillary left central incisor after having surgical orthodontics 
one week previously. The gingival sutures are still in place. 


Fig. 9.—Photograph in February, 1952, three months postoperatively. 
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Case 2.—A 74-year-old boy had two supernumerary teeth, retention of the maxillary 
left deciduous central incisor, and an unerupted left permanent central incisor. In 
November, 1951, the supernumerary teeth were excised, the deciduous central incisor was 
extracted, and the permanent central incisor was uncovered and brought down in infra- 


version. No immobilization of the repositioned tooth was employed (Figs. 6 to 10). 


Note closure of 


Fig. 10.—Preoperative film and one taken ten months postoperatively. 
The bone has 


F4 
apical end, degree of root movement, and remnant of the root follicular sac. 
filled in, the tooth is firm, vital, and now in full position. 


Case 3.—A 14-year-old boy had a retained maxillary deciduous canine and an un- 


erupted permanent canine. The deciduous canine was extracted and the permanent canine 


was uncovered. A stall was prepared in the alveolar bone and the tocth was repositioned 


in excellent alignment (Figs. 11 to 16). 


wig. ii. Fig. 12. 


Fig. 11.—Preoperative radiograph showing position of permanent canine; deciduous 
canine is overretained. 

Fig. 12.—Photograph of tooth one week postoperatively, sutures in place, tooth in occlu- 
sion, and no immobilization. The patient is on a soft, solid diet to allow reattachment to the 


place without the trauma of occlusal stress. 


Case 4.—Not infrequently both maxillary canines are unerupted and impacted. At 


‘one sitting both canines have been positioned, as in the case of a 14-year-old girl, She 


had overretention of the primary canines, as Figs. 17 to 24 illustrate. 





ic. 13.—Original radiograph, one month postoperatively, and ten months postoperatively. 


Fig. 14. 


Fig. 15. 


Fig. 14.—Photograph one month after surgical orthodontics. The tooth is firm; the 
gingiva has not completed repair. 

Fig. 15.—Ten months postoperatively. The tooth is vital, in excellent position, and in 
full function; the gingival color and contour are fine. 


- Fig. 16.—Original radiograph and film ten months after the canine was repositioned. 
te ba re-establishment of the lamina dura and complete bone regeneration of the former 
is) ne canine. 
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From the standpoints of nerve and blood supply, sensory innervation and 
vascularity of the pulpal tissue of the positioned tooth are explained essentially 
on the mass of developmental tissue which surrounds the apex of a tooth 
whose root tip has not yet completely matured. Every immature or incom 
pletely formed root has remnants of the dental papilla (see Fig. 1 of Dr. 
Miller’s article). It is this remnant of the dental papilla which ultimately 
matures the root tip and narrows the apical foramen. This mass of undifferen- 
tiated, developmental, dental papilla has its own blood supply and is directly 
connected with the pulpal tissue. So long as this soft, apical mass attached 
to the root moves with the repositioned tooth, it is reasonable to expect in- 
nervation and vascularity of the pulpal tissue to be maintained. It is reason- 


Fig. 17.—Position of maxillary canines. 


able to expect the pulp to survive the shock of movement as long as the root 
apical foramen is open. As long as vascularity is maintained, pulpal repair 
should take place. 

The age of the patient and the degree of root maturity are important 
limiting factors in this technique of surgical orthodontics because as a root 
matures, the residual umbrella of the dental papilla disappears; this removes 
the reservoir of vascularity and repair available to the pulp. As the root 
matures, the apical foramen narrows and imposes a mechanical restriction on 
the available blood supply to the pulpal tissues. Hence, if this technique is 
attempted on a mature tooth, necrosis of the pulp through mechanical 
strangulation of blood supply will probably follow. Pulpal degeneration in 
relation to this technique is a matter of blood supply. 

A tooth subject to injury may give either no pulp response or an abnormal 
response to thermal or electrical stimulation, Teeth subject to ‘‘surgical 
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orthodontics’? may not respond to Vitalometer testing. This may signify 
either pulpal degeneration (dry gangrene) or sensory nerve fibers injured 
and replaced by connective tissue. If the root end of a tooth subject to 
surgical repositioning continues to mature, we consider the pulpal vascularity 
assured and care little what the pulp tester response may be. 

Continued root development, continued narrowing of the apical opening, 
normal trabeculation of the surrounding bone by x-ray, firm attachment of 
periodontal membranes, and the absence of inflammatory signs and symptoms 
continue to be our requirements for evaluating success. When the require- 
ments listed previously for surgical orthodontics have been met, our results 
have been strikingly successful. We have performed this technique on more 
than 300 teeth. We have observed increased calcification in the pulp canals 
and chambers, which is illustrated in other papers in this symposium. 


_ Fig. 22.—Radiographs one month (top) and seven months (bottom) after surgery. The 
canine shown on the left was too tightly wedged in the stall and shows evidence of root 
resorption on the distal side. 


Periodontal Membrane Attachment 


Equal in importance to pulpal vascularity is healthy, firm, periodontal 
membrane attachment to the cementum and alveolus. The rapidity with 
which these surgically respositioned teeth become firm, the absence of pockets, 
the determination of normal bone repair, and the evidence of lamina dura by 
x-ray examination are ample proof of the remarkable reparative properties 
and versatility of the connective tissue involved. In practically all the cases, 
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») splints, wires, or other supportive or immobilization appliances were used. 
periodontal membrane restored its physiologic thickness, and the bone 

‘aired the space formerly occupied by the tooth. New alveolus filled in 

und the ‘‘stall’’ to which the tooth was moved. 

We have relied on the wedging principle to hold these teeth reasonably 
Frequently bone chips removed during the surgery were packed close 


| 


the newly positioned tooth to give it added stability. In one instance, the 
ith was so tightly jammed or wedged into the surgically created stall that 


Fig. 23. 


Fig. 24. 


Fig. 23.—Lateral view of the left canine seven months after surgical orthodontics. 
Fig. 24.—Full view of both repositioned canines seven months after operation. 


excessive pressure or overcompression resulted, and some resorption of cemen- 
tum and dentine followed (Fig. 22). In another instance, when a canine was 
brought into position the occlusion was so traumatic that the severe, inter- 
mittent trauma caused bone resorption and prevented the periodontium from 
establishing its normal thickness and bone-cementum attachment. 

Therefore, the degree of wedging of the repositioned tooth and its occlusal 
stresses are essential considerations in the suecess of this technique. The 
occlusal stresses must be minimal during the phase of reattachment. Most of 
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the canines are brought down from the palatal approach and the occlusion of 
the lower teeth must be checked carefully to insure that the repositioned 
tooth is not in traumatic occlusion. 


Modifications of the Technique 


Although we have recommended this technique essentially for unerupted 
and incompletely formed teeth, it has been employed to reposition malposed, 
erupted teeth where, by pendulum-like rotation, the crown is rotated in a wide 
are, yet the apical root movement is negligible. Here there is a greater risk 
of pulpal necrosis because of the restricted blood supply through the apical 


foramen. 

When tooth movement is relatively slight, the blood vessels entering the 
apical foramen are stretched, but are not necessarily broken. Even in the 
adult pulp, the mesenchymal cells might possibly generate blood vessels, but 
the mechanies of the tiny foramen increase the risk of pulp necrosis because 
there is no collateral circulation in the dental pulp, and strangulation oceurs. 
Hence, the conservative limitation of the technique to the wide-open, incom- 
pletely formed root with its umbrella of residual developmental tissue. 

When the apex of the tooth is fully formed, any movement is hazardous 
because of the risk of cutting off the pulpal blood supply by mechanical 
strangulation. If we could obviate the mechanical restrictions of a narrow 
apical foramen, orthodontics would be considerably simplified. In this regard, 
Theodor Blum? reports the injury to the blood or nerve supply of some teeth, 
following which regeneration occurred. He quotes, ‘‘Kaletsky has demon- 
strated cases where vital teeth had their apices removed (root amputation) 
and yet their vitality returned. It seems quite possible that the blood clot 
covering the severed pulp kept that portion of the tooth alive until cireula- 
tion and nerve regeneration had been established.’’ 

Summary 

There may be instances in which this technique is applicable in an adult, 
assuming the risk of pulpal devitalization. After the tooth is firmly established, 
root canal therapy can be done. In such eases a well-positioned natural tooth, 
though deliberately devitalized, is preferable to an artificial replacement. 

The subject of this symposium is most interesting and the pooling of 
ideas and techniques should lead to refinements which will make our present 


concepts primitive within a few years. 
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SURGICAL MANAGEMENT OF UNERUPTED CANINES 
AND PREMOLARS 


ERNEST BapEN, D.F.M.P., L.E.0.(Paris), D.D.S.,* New York, N. Y. 


General Principles 
UCCESSFUL management of unerupted canines and premolars depends 
upon a thorough understanding of anatomic, physiologic, and pathologie 
factors. Accurate diagnosis, evaluation of the general and local surgical risk, 
and sound principles of surgery must be considered. 


Anatomic Factors.—The canine is the longest and strongest tooth in the 
human dentition, and is located at the corner of the dental arch. Its extrac- 
tion is complicated by its short, tapering, convex crown and its long, labio- 
lingually broad root. The canine is an extremely stable tooth with excellent 
bone support. Its root and alveolar wall form the canine eminence, which has 
an important anatomie and cosmetic function. Apical abnormalities, such as 
sharp apical angles, curves, or bulbous enlargements and thin and deflected 


apices, have been observed, and these complicate removal of this tooth. In 
many cases, atraumatie removal of the canine requires relief of the labial 
alveolar plate of bone. This is the logical approach because of the thin labial 
shelf of bone and extremely thick and resistant distal, mesial, and lingual bony 
walls. When obstruction factors or malposition of the tooth prevents access 
to the root, delivery of the tooth becomes a difficult operation. 

The premolar is, on the contrary, an extremely weak posterior tooth. It. 
is a transitional link in the dental arch and usually is also very short. In 
many cases, the root is bifid. Angulation of the roots and the distance between 
the apices buecolingually exceeds the cervical djameter of the tooth in almost 
all cases; therefore, delivery without fracture of the roots is difficult, if not 
impossible. The crown is weak and crushes under even moderate pressure. 
l‘ortunately, it is usually the second premolar which is impacted and presents 
generally a single and sturdy root. 

The lower canine and premolar do not present such structural weaknesses. 
They are shorter than their maxillary counterparts. Apical abnormalities are 
also rarer. 

Of greater interest is the study of anatomic relationships of unerupted 
teeth and important structures and cavities of the mouth and face. The rela- 
tionship between the upper cuspid and the nasal fossa, maxillary sinus, and 


*Clinical assistant, Department of Dental and Oral Surgery, Mount Sinai Hospital, New 
York City; clinical assistant oral surgeon, City Hospital, New York City; formerly, chief of 
oral surgery, Westover Air Force Base Hospital, Massachusetts. 
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nasopalatine canal is well known. In rare instances, the tooth is found in the 
nasal fossa or maxillary sinus proper, but close contact with their lateral walls 
is often observed. Operative displacement of the impacted tooth is to be pre- 
vented. Atypical premolar impactions have been found closely against the 
floor of the maxillary sinus, and inverted premolars have been described in the 
antrum. Lower canine impactions may be close to branches of the mandibular 
nerve supplying the lower anterior teeth. A lower premolar impaction occa- 
sionally is found across the mandibular canal. A good working knowledge of 
regional anatomy is invaluable. Flap design, access, and removal of atypical 
unerupted canines and premolars must consider all normal and abnormal rela- 
tionships, as well as the neurovascular supply of the region. Permanent dam- 
age can result from ill-planned surgery, with injury to the muscles of facial 
expression and the infraorbital, nasopalatine, mental, and inferior alveolar 
nerves and vessels. Trauma to the facial nerve can result in temporary or 
even permanent paralysis of a group of the muscles of facial expression. For- 
tunately, this accident is very rare, as only terminal branches are in the field 
of operation. Displacement of unerupted teeth into facial spaces or natural 
savities, such as the nasal fossa, orbit, and maxillary sinus, is preventable in 
most cases if the surgeon is familiar with all anatomic structures and their 
relationships. 

Physiologic Factors.—The function of the upper and lower canines is well 
known. Its importance in normal growth, contour and shape of the dental 
arch, occlusion, and facial expression has been discussed at length in the 
literature. The canine is an essential tooth from the points of view of masti- 
eation, appearance, and prosthetic treatment. Its strategic function should 
always be taken into consideration before deciding to remove surgically an 
unerupted canine. Consultation with an orthodontist should always be re- 
quested for evaluation of possible artificial eruption of the impacted tooth. 


The funetion of the premolars is less essential and their loss usually does 
not result in any sequellae for the dental arch or the patient. 

Frequency, Etiology, and Surgical Pathology.—Statistical studies of the 
frequeney of unerupted teeth have been made,” * ** ** and contradictory find- 
ings have been reported. According to Thoma,”* the following gives an indi- 
cation as to the relative frequency of impacted teeth: 


Mandibular third molars 
Maxillary third molars 
Maxillary canines 

Mandibular canines 

Mandibular premolars 

Maxillary premolars 

Maxillary central incisors 
Maxillary lateral incisors 

Lower incisors 

Mandibular and maxillary molars 
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\ecording to our findings, the mandibular premolar rates No. 4 and not No. 5, 
‘vy comparison with this table. The mandibular canine is next in line. Rohrer’ 
ound a 20 to 1 frequency relationship when comparing maxillary and man- 
libular canine impactions. This is in agreement with our findings. Mandibu- 
ar premolar impactions are found frequently—in many more cases than the 
iterature seems to suggest. As to the frequency of true maxillary third molar 
mpactions, their number is only slightly higher than maxillary canine impac- 
ions, according to our findings. From a practical clinical point of view, a 
study of frequency is of purely academic interest. 

Etiology and pathogenesis of unerupted canines and premolars remain 
confused, obseure, and little known. This apparent confusion can be traced 
direetly to the countless single factors which have been listed in the literature 
as having star roles to play in the pathogenesis of impaction of canines and 
premolars. Few, if any, of the many factors shed light on the pathogenesis 
proper of impaction. Classically, the following points have been emphasized : 

1. Anatomie and functional growth factors 

2. Mechanical obstruction factors 

3. Trauma and its resulting displacement, usually taking place 
during the formative stage of the eanine and premolar 


4. Loeal and systemic pathologic factors 


5. Hereditary factors 
This classification, although arbitrary and incomplete, gives some support to 
surgical pathologie findings. 

Growth and size of the maxillary bones have a definite influence on the 
dental arch, as well as on the size of the teeth. The relationships of crown and 
root size to the apical alveolar base, length of the arch, and width of the alveo- 
lar ridge and basal bone are all intimately related. If their proportionate 
relationship is disturbed, lack of space may result in impaction of teeth. This 
has been demonstrated conclusively by Nature itself by involution of the 
lower third molar or impaction of this tooth in modern civilized man. In 
prehistoric times, and even 3,000 years ago, few, if any, impacted third molars 
were found in skulls. Just as heredity, lack of function, or evolution may 
affect the development, size, and growth of the maxilla and mandible, so can 
systemie disease. Only by direct action on bone growth and differentiation 
can a systemic disease contribute to the impaction of a tooth. Syphilis, tuber- 
culosis, malnutrition, rickets, anemias, exanthemas of childhood, endocrine 
dysfunctions, cleidocranial dysostosis, oxyeephaly, progeria, achondroplasia, 
and a score of other diseases have been rightly or wrongly accused of causing 
impaction of permanent teeth. As the majority of all unerupted teeth are well 
formed and differentiated, it seems that the systemic disease may have been a 
coincidental factor in the pathogenesis of the impaction by suddenly creating 
a favorable terrain for mechanical obstruction by arresting bone growth tem- 
porarily or permanently. <A further argument against the determining role of 
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systemic disease is the fact that delay in root formation and eruption of the 
permanent teeth is rarely observed except in endocrine syndromes. There- 
fore, only bone is affected, and actually the systemic disease has to be con- 


sidered a secondary factor. 

In fact, even under normal conditions, little space is available for the 
eruption of the permanent maxillary canine. This tooth is a consistent late- 
comer on the arch, and truly has to elbow its wa, into normal alignment. 
When it erupts, the lateral incisor and first premolar are in occlusion. During 
its development, its bud lies lingual to the apex of the deciduous canine, high 
above the germ of the first premolar which, in turn, is above the first decidu- 
ous molar. Thus, the canine has the greatest distance to travel before reach- 
ing the occlusal plane. 

A, 


C. D. 


Fig. 1.—Incomplete or pathologic eruption of maxillary canines. 


Displacement of the other permanent buds, overretention of the deciduous 
-anine, or early loss of the latter may prevent normal eruption of the canine. 
Distoversion of the lateral incisor or mesial migration of the first premolar 
may block completely the iter dentis of the canine. Further complicating 
factors are the smaller mesiodistal diameter of the deciduous canine, resistance 
of the hard palate, dense mucoperiosteum, and anterior movement of the arch 
during development. Malposition of adjoining teeth caused by early loss of 
the deciduous canine, extrusion, and migration of teeth are well known. Ocea- 
sionally, condensing osteitis following chronic infection prevents normal erup- 
tion of the canines or premolars. This can be caused also by a systemic disease 
affecting the normal ealeification of the facial bones. Rarely, an artificial 
obstacle, such as a fixed bridge, will prevent eruption of the tooth (Fig. 2). 





D. 


2.—Unerupted canine under partial denture and fixed bridge. (C, Large follicular cyst 
preventing eruption.) 
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Another factor which can disturb bone growth, normal development, and 
eruption of the permanent teeth is trauma. Injuries sustained during child- 
hood may result in arrest of growth of the facial bones and/or impaction of 
a forming tooth bud into the soft cancellous bone. Displacement of the tooth 
into the nasal, orbital, or antral cavities has also been reported (see Cases 9 
and 10). Injury to the dental germ proper can produce ankylosis, incomplete 
development of the tooth, and impaction. Sometimes ankylosis of the deciduous 
sanine takes place and thereby prevents eruption of its permanent successor. 

Trauma is usually the exception; common loeal pathologie conditions often 
prevent normal eruption of permanent teeth, especially the maxillary and 
mandibular canines. Chronie infection and fibrosis, condensing osteitis, or 
eyst formation, when oceurring during the mixed dentition, will greatly 
jeopardize normal eruption of the permanent teeth. Premature loss or over- 
retention of the deciduous canine or first or second premolars also affects the 
permanent canines and premolars. Radicular, follicular cysts and neoplasms 
(Case 4) create mechanical obstructions, preventing normal eruption of the 
permanent teeth. <A large follicular eyst invading the maxillary sinus may 
displace a tooth bud, which results in the presence of an impacted tooth in 


the antrum. 


TABLE I, SURGICAL PATILOLOGY OF UNERUPTED CANINES 











MAXILLARY MANDIBULAR 
Labial Position 
. Vertical between lower premolar and 
lateral incisor crowns or roots 
. Oblique to lingual, distal, or mesial 
3. Horizontal below apices of lower 
anterior teeth 








. Crown against roots of incisors 
2. Crown high above apices 
3. Transverse 


Palatal or Lingual Position 
. Superficial, against neck of incisors 1. Exceptionally found on lingual sur- 
face of mandible 
2. Transverse, crown toward lingual, 
root labial 


. Deep, against apices of incisors 
3. Transverse 


Intermediate Positions 

. Crown between lateral incisor and first 1. Complete transverse position rarely 

premolar found 
. Crown above apices of anterior teeth, 

directed labially or lingually; root, vice 

versa 

Atypical Positions 

In nasoantral wall 1. At inferior border of mandible 
2. In maxillary sinus 2. In mental protuberance 
3. Between first and second premolars 3. Migration between lateral and central 
. In floor of orbit incisors 
5. In floor of nose 





Many other factors could be mentioned, but their cause-to-effect relation- 
ship is nebulous, and therefore cannot be used as scientific evidence. 

The study of pathogenesis stimulates scientific curiosity and greatly con- 
tributes to the knowledge that one acquires of a given disease. It generally 
attempts to explain the surgical pathology of a specific condition. In the case 
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of the unerupted canine the premolar, surgical pathology has definite clinical 
uplications and determines, to a great extent, prognosis and treatment plan. 
practical classification is given which attempts to take into consideration 
he positions which are important from a surgical point of view. Any classi- 
‘ation of positions of unerupted teeth must remain somewhat arbitrary be- 
use of the great number of individual variations. It only reflects an average 
ased on frequency of occurrence. This is especially true for unerupted man- 
ibular canines and premolars, and maxillary premolars. Tables I and II give 
simplified analysis of the surgical pathology of unerupted canines and pre- 


nolars. 


TABLE II. SwurGicaAL PATHOLOGY OF UNERUPTED PREMOLARS 





MAXILLARY | MANDIBULAR 

Vertical Position 

. Vertical position is rare, usually upside- 1. Vertical under crown of first molar 
down impaction and first premolar, between their roots 

2. Unerupted toward lingual, transverse 
root directed buccally 

3. Unerupted toward buccal, transverse 
root directed lingually 








Oblique Position 
. Tooth in alveolar ridge with crown 1. Most frequent position, crown di- 
toward first premolar rected either distally or mesially, root 
in long axis of mandibular ridge 


Horizontal Position 
. Above apices of first premolar and first 1. Near lower border of mandible, below 
molar, in floor of maxillary sinus apices of adjoining teeth 
2. Transverse position, crown directed pal- 2. Transverse, crown directed buccally 
atally and root bucecally, or vice versa and root lingually, or vice versa 


Atypical Position 
. Tooth in maxillary sinus 1. Tooth at lower border of mandible 








Diagnosis and Principles of Surgery.—There is general agreement regard- 
ing the classification of unerupted canines and premolars, but controversy 
still rages regarding the surgical repositioning, artificial eruption, and removal 
of those teeth. The most important facet of the problem is the removal of 
unerupted teeth without damage to adjacent teeth or important related ana- 
tomie structures. It has been pointed out by Archer? that “the average 
palatally impacted cuspid presents many more difficulties than the average 
mandibular third molar impaction.” As one readily realizes, atypical canine 
and premolar impactions undoubtedly often present even greater problems. 
Therefore, all factors in favor of the removal of an unerupted tooth or con- 
traindicating its extraction must be carefully weighed. The indications for 
surgical or combined surgical-orthodontie interference are given in Table III. 
Contraindieations are few and are confined to eases in which general resist- 
anee and poor health contraindicate surgery altogether, or in which the opera- 
tion would jeopardize important structures or adjoining vital teeth. If the 
exact position of the unerupted tooth has been determined with the utmost 
accuracy, it usually ean be approached surgically and removed without trau- 
matizing or injuring adjacent structures. In the exceptional case, where 
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access becomes almost impossible because of an obstruction or abnormal posi- 
tion requiring a traumatic operation to deliver the impacted tooth, it is usually 
best to temporize. When the removal of the tooth is mandatory, and in se- 
lected cases, a calculated risk has to be taken after informing the patient. It 
is understood that a complete history and clinical and laboratory examinations 
will have been completed prior to surgery. 


TABLE III, INDICATIONS FOR ODONTECTOMY OF UNERUPTED MAXILLARY AND MANDIBULAR 
CANINES AND PREMOLARS 








GENERAL CONSIDERATIONS 

1, In young patients, whenever possible or practical, surgical exposure and artificial 
eruption should be considered. Consultation with an orthodontist will determine 
case selection and method of treatment. 

2. In older persons or in case of lack of interest and cooperation of the patient, 
surgical removal is indicated. 

3. Prophylactic odontectomy of unerupted teeth should be done early in the patient’s 
life. 








SPECIFIC PATHOLOGIC CONDITIONS REQUIRING REMOVAL OF THE 
UNERUPTED TOOTH 

. Malposition of Adjacent Teeth: The pressure exerted by the erupting obstructed 
tooth may cause version, displacement, or rotation of the lateral incisors. 

2. Resorption of Root of Adjacent Tooth: Pressure resorption of the root of an 
adjacent tooth is usually caused by the crown of the unerupted tooth by direct 
pressure. Radiographic examination often fails to disclose root destruction be- 
cause of overshadows. 

3. Caries of Impacted Teeth or Adjacent Teeth caused by the unerupted tooth. 

. Neurological Symptoms: Pain is a common symptom associated with unerupted 
teeth. It usually is a neuralgic type of pain, referred to the eye, ear, sinuses, 
frontal bone, face, head, and maxillary and mandibular regions. If the pain 
syndrome is caused by the impacted tooth, relief is immediate after odontectomy 
(see Case Reports). 

True odontalgia generally results from pulp or root involvement of adjacent 
teeth. 

Dull, radiating pressure pain may be caused by cysts or neoplasms developing 
around the crown of the unerupted tooth, 

. Denture Irritation and Poor Fit: Any prosthetic appliance placed over the maxil- 
lary or mandibular ridge transmits pressure to the bone, increases circulation, and 
seems to stimulate eruption of impacted teeth. The first symptom is a denture 
which starts to rock and does not fit. Secondarily, infection sets in. The erupting 
tooth should be removed. Impacted teeth should be removed before the construc- 
tion of bridges or dentures. 

. Infection: They are unusual except when infection spreads from the apex of a 
deciduous tooth or root of an adjacent permanent tooth and involves the follicular 
sac of the impacted tooth. 

. Neoplasms: 

A. Cysts 
1. Follicular 
2. Radicular 
B. True tumors 








In young patients, whenever possible, artificial eruption or surgical ortho- 
donties should be considered before extracting the tooth. Consultation with 
an orthodontist is invaluable. He will be able to determine if and when this 
procedure is to be done. The oral surgeon has also to consider the method 
that the orthodontist is going to use to bring the unerupted tooth into align- 
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ent and occlusion. When eruption, even with the help of orthodontic treat- 
ent, is not possible because of position of the tooth, age of the patient, or 
ck of cooperation, surgical removal is indicated. 
Surgical removal of unerupted canines and premolars should be performed 
; early in the patient’s life as possible, as in youth anatomie and physiologic 
ctors facilitate surgery. Some of these factors are: 
1. Incomplete root formation with no apical curvatures or thickening 
2. Presence of a large dental follicle around the crown, which allows 
for space between the crown and the alveolar bone 
More resilient cancellous bone because of active growth, calcium 
metabolism, and greater protein matrix content 
4. Greater and faster healing ability of younger patients 
Prophylactic extraction of the unerupted tooth is recommended if the 
ooth eannot be brought into occlusion and if no damage will result to related 
struetures and adjoining teeth by its removal. Impacted teeth, although 


asymptomatie for many years, may cause various pathologie conditions. Only 


atypical impactions requiring complicated and traumatic operative procedures 
for their removal, if clinically silent and causing no disease, are usually left 
alone and watched. 

Some of the conditions caused by unerupted teeth are discussed in Table 
llf. It has been pointed out that accurate localization of the tooth is a sine 
qua non for suecess. A systematic radiographic examination following the 
three dimensions of space is required in all cases. Intraoral apical and oe- 
clusal films are used in most eases. Angulations of 60 and 90 degrees are used 
for oeclusal films. The film-tube displacement method has its indications, but 
cannot give all the information; it is not aceurate enough for definitive locali- 
zation, and should always be supplemented by occlusal films. In many eases 
extraoral films and special methods of localization are desirable; Caldwell® 
has studied those in an excellent article. Those films are valuable in deter- 
mining the relationship of the unerupted tooth to important structures and 
cavities, such as the nasal fossa, lateral nasal wall, maxillary sinus, orbit, in- 
ferior alveolar nerve, lower border of the mandible, ete. The techniques used 
for localization of impacted teeth are modifications of accepted standard extra- 
oral angulations indieated for radiography of the maxillary sinus, mandible, 
maxilla, orbit, ete. In exceptional instances, a radiopaque media study is 
required. It can be used to localize a maxillary canine present in the maxil- 
lary antrum by injecting iodized oil through the natural ostium; this will 
determine accurately the position of the unerupted tooth if it is in the maxil- 
lary sinus. 

Before any technical aspect of the operation is considered, a thorough 
treatment plan is prepared which must attempt to foresee all the complica- 
tions that may arise during and after surgery. The plan of attack, based on 
an accurate diagnosis, is already one-half of success, and one cannot over- 
emphasize this point. The suecessful outcome and uneventful healing also 
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depend a great deal on the general resistance of the patient and on minimum 
surgical trauma. Trauma in oral surgery is governed by good access and visi- 
bility, clean incisions and gentle retraction of well-designed mucoperiosteal 
flaps, careful handling of bone, and meticulous wound closure. Respect for 
blood supply and support of suture lines by healthy bone promote rapid heal- 
ing. Surgical removal of impacted teeth is not a problem of refined instru- 
mentation; it does not require the expert dexterity of a juggler, but a thorough 
grasp of anatomic, physiologic, pathologic, and surgical knowledge and prin- 
ciples. In our hands, the bur sectioning technique for unerupted teeth has 
given very rewarding results. This method will be described in detail in the 
discussion of the surgical management of atypical canine and premolar im- 


pactions. 


Repositioning of Canines and Premolars 


Repositioning of canines and premolars, although technically not a diffi- 
cult operative procedure, must be based on the following sound principles if 


success is to be achieved: 

1. Age: Surgical exposure and orthodontic treatment are best done 
when the patient is young, although successful cases have been re- 
ported in adults. Usually surgical exposure is performed between 
the ages of 15 and 20, after failure of the permanent tooth to erupt. 
Surgical orthodontics requires an even younger age, as it has to be 
performed when the root is not yet entirely formed and the apex is 
wide open. 

Space available on the arch for the tooth to erupt into normal align- 
ment and occlusion. 

Removal of all anatomic and mechanical obstructions preventing 
eruption of the tooth. 


The principle is to help Nature do its work, and not to try to improve or 
correct Nature. Repositioning of unerupted teeth is accomplished by two 
entirely different operative procedures. The first attempts to remove the ob- 
struction surgically, after which the orthodontist brings the tooth into align- 
ment by mechanical forces. The second removes the obstruction, creates an 
artificial socket, and surgically displaces the unerupted tooth gently into the 
new bed without loss of the neurovascular supply of the impacted tooth. The 
latter procedure is a radical operation and only relatively little movement can 
be achieved successfully if the blood supply is to be preserved. Fully formed 
teeth can be repositioned only in very selected cases because of the narrow 
apical vascular supply which would be destroyed by any movement other than 
a tipping around the apex as rotation center. Surgical orthodonties, or re- 
dressement foreé, has a great advantage in the sense that orthodontic treat- 
ment is unnecessary and the final result is accomplished in one operation. It 
is not an accepted classical procedure and is fraught with a certain percentage 
ef failures even in selected cases, although present results are very encourag- 
ing. Holland’* has described this technique in an excellent article; therefore, 
a detailed discussion of the method will not be given here. 





SURGICAL MANAGEMENT OF UNERUPTED CANINES AND PREMOLARS 


Surgical Exposure for Artificial Eruption—The unerupted tooth is ap- 
‘oached from the labial or lingual, depending on its exact position. If the 
eciduous canine is still present on the arch, it is extracted. Local anesthesia 
usually satisfactory. A large mucoperiosteal flap is designed with incisions 
t least the width of one tooth away from the area of the crown of the im- 
acted tooth. The flap is reflected with periosteal elevators and retracted. A 
iture tied around a tooth on the opposite side is best for retraction, as no 
ressure is exerted on the flap and both hands are available for the operating 
eld. The bone covering the crown of the tooth is excised with chisels or 
ongeur foreeps after the outline of the bone window has been designed with 

round burs or fissure burs. When the crown of the tooth’is visible, a channel 
s made around the crown with fissure burs up to the neck of the tooth. The 
ollieular sae is ecuretted out and/or electrocoagulated. The field is then 
checked for any remaining bony obstruction and tissue fragments. The sur- 
vical field is then irrigated with warm normal saline. <A celluloid crown form 
is festooned, contoured, and adapted to the crown until a snug fit below the 
vreatest diameter of the tooth is achieved. The crown form is then cemented 
into place with surgical cement or zine oxide-eugenol temporary cement. The 
mucoperiosteum covering the crown form is finally cut out so that the entire 


crown form is showing, the flap is repositioned, and the incisions are closed 
with interrupted 000 silk sutures. A section can also be cut out from the 
mucoperiosteal flap before the crown form is cemented into place, but this 


makes it difficult to remove any excess of surgical cement. 

Labial impactions allow for better access and a larger opening and win- 
dow are available for the orthodontist, as the entire labial surface of the 
tooth can be exposed. Palatal impactions are approached through a classical 
triangular palatal flap with a vertical anteroposterior incision in the midline, 
the final opening is much smaller, and only part of the lingual surface is aec- 
tually exposed. In any event, the opening must be large enough to expose 
widely the crown of the unerupted tooth and prevent healing and closure of 
the area. Various devices, such as gauze packs, crown forms, and orthodontic 
or prosthetic splints, have been advocated to keep the space from healing. 
Celluloid crown forms are easy to handle and give constant and good results. 


Case 1.—An 18-year-old white girl, in excellent health, presented a Class I malocclu- 
sion and an unerupted upper left canine. The patient had had a deciduous canine re- 
moved several years before. She was not aware of the presence of an impacted tooth. 
Clinical and radiographic examination revealed a palatally impacted canine in oblique, 
transverse position, with the crown in direct contact with the apical third of the upper 
left lateral incisor. The root was directed buccally against the apex of the first premolar. 
The crown was imbedded in bone and presented an enlarged follicular space. After evalu- 
ation of the patient’s condition by the orthodontist, and upon request of the young lady, 
surgical exposure and artificial eruption were attempted. Because of the age and unfavor- 
able position of the tooth, the prognosis was not considered excellent. On Aug. 24, 1953, 
the crown was exposed surgically after all orthodontic appliances were in place. The 
crown was approached through a large palatal flap extending from the midline to the first 
molar region and reflected from the neck of the teeth. Because of the depth and presence 





J. 


Fig. 3.—Case 1. Step-by-step surgical exposure of unerupted upper left canine. 
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o* the root of the upper left lateral incisor, access was difficult and great care had to be 
erted when preparing the circumferential channel not to damage the lateral incisor. 
ien the crown was completely visible, the patient was referred to the orthodontist for 


i 


king of the access and cementing of an orthodontic band on the tooth before closure 
the wound. This was possible because of the presence of the specialist in the clinic. 
e wound was cleaned, the opening was excised from the flap, and the incisions were 
sed with interrupted sutures. The postoperative course was uneventful; the wound 
aled normally. The patient was seen periodically and treated by the orthodontist. One 
ar postoperatively the tooth was in normal position on the arch and in occlusion. Bone 
pport was satisfactory, the tooth was vital, and no periodontal pocket could be probed. 


This case illustrates how difficult oblique, horizontal unerupted canines 
can be brought into proper alignment if all other factors are favorable. In 
ihis ease adequate space was available on the arch for eruption of the tooth 
and the orthodontic treatment, therefore, was simplified. Superficial vertical 
palatal unerupted canines are easier to treat when space is available on the 
arch. Their orthodontic repositioning requires less time and effort, and the 
surgical procedure for exposure is also greatly simplified. 

A labially positioned maxillary canine requires slight modifications in 
technique. 

Case 2.—A 20-year-old white woman, in excellent health, presented congenitally ab- 
sent maxillary lateral incisors, a supernumerary peg-shaped maxillary tooth in the upper 
left quadrant, migration of both deciduous canines which were overretained, and an un- 
erupted left maxillary canine. History of any familial and congenital deformities or 
systemic disease was essentially negative. Physical and oral clinical examinations were 
noneontributory. Radiographic examination revealed that the maxillary left canine was 
rotated on its axis, with the tip of the crown directed labially and the root directed pos- 
teriorly against the first premolar root. The pericoronal space was widened. The patient 
was seen by the orthodontist and artificial eruption was evaluated, upon the insistence of 


the patient, for cosmetic reasons. 


A. B. 
Fig. 4—A to D. (For legend, see following page.) 


On Oct. 16, 1954, surgical exposure was performed. A mucoperiosteal flap extending 
from the first molar to the mesial of the left central incisor was reflected. The super- 
numerary tooth and deciduous canine were extracted. The tip of the crown was then 
localized; the bone was removed with burs over the crown of the tooth. A wide channel 
was made around the crown up to its neck; the bone window was débrided and irrigated with 
normal saline. A celluloid form was festooned and cemented on the crown. An opening 
was made in the flap for the crown form, the mucoperiosteum was replaced, and the in- 
cisions were closed with 000 interrupted silk sutures. Aqueous procaine penicillin, 300,000 
units, was given prophylactially for three days. 
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The postoperative course was uneventful and healing progressed normally. The pa- 
tient was seen ten days later by the orthodontist, who constructed a removable modified 
Hawley appliance with springs to move the tooth into alignment. Six months postopera- 
tively the tooth was in almost normal alignment. The result was satisfactory. The left 
canine was normal in color and vital, with no periodontal involvement. 


G. 
Fig. 4.—Case 2. Surgical exposure of upper left canine, orthodontic repositioning, and radio- 
graphic follow-up. 

This case illustrates the results of mechanical obstruction by a super- 
numerary tooth and shows that, once the obstruction has been removed, all 
that is necessary is to guide the tooth into alignment. The natural forces of 
eruption will bring the tooth down. 


Another interesting case illustrates a common cause of impaction of per- 
manent canines or premolars and conservative management of this problem. 
Follicular cysts resulting from the infection or secondary degeneration of the 
follicular sae can, by intracystic pressure, prevent a permanent tooth from 
erupting. 


Case 3.—A 33-year-old white man, otherwise in excellent health, was seen in the 
dental clinic of the 1600th USAF Hospital complaining about pain in the left maxillary 
region. Clinical examination revealed a tender swelling in the upper left buccal suleus 
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er the canine-premolar region. The upper left first premolar was rotated and tender 
percussion. The left maxillary canine was missing. Radiographic examination re- 
iled an unerupted maxillary canine, in vertical position, rotated with the tip of the 
wn pointing toward the root of the first premolar. A large radiolucent area was around 


£. 


Fig. 5.—Case 3. Follicular eruption cyst around crown of upper left canine region; radio- 
graphic preoperative examination before surgical exposure. 
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the crown, extending posteriorly to the root of the second premolar and anteriorly to the 
root of the lateral incisor. A radiopaque lining was evident around the radiolucent lesion. 
A diagnosis of follicular eruption cyst was made. 

After routine physical and laboratory examinations, the cyst was enucleated and 
the crown of the upper left canine was surgically exposed. Access was gained through 
a large labial flap extending from the maxillary first molar to the mesial] of the lateral 
incisor. A crown form was inserted on the tooth and aqueous procaine penicillin, 300,000 
units, was given every day for three days. Healing was uneventful. The maxillary left 
canine erupted normally and was in alignment about a year after the operation. This case 
did not require any orthodontic treatment. 


Lower canines also may require surgical exposure for artificial eruption. 
The operation follows the same principles; usually the deciduous canine is 
overretained and the tooth is in good vertical position for eruption. As the 
mandibular canine is a much more slender tooth, sufficient space is usually 
available for its eruption. Only when the mandibular canine is in vertical 
position is orthodontic or surgical repositioning justified. Oblique and hori- 
zontal positions have a poor prognosis, and the lower canine is not as essential 
to function, prosthetic treatment, or appearance as the maxillary canine. Be- 
cause of this, surgical orthodontics seems to be a more logical solution to this 
problem. This will be discussed later. 

Maxillary premolar impactions usually are found in such atypical posi- 
tions, with complete lack of space for their eruption, that surgical exposure 
for artificial eruption would be followed by a high incidence of failures. Fur- 
thermore, this operation would be hazardous because of the close proximity 
of the maxillary sinus. 

If maxillary premolars usually are best removed surgically, such is not 
the case with the mandibular premolars, which are amenable to artificial 
eruption in many eases. Here again, vertically positioned unerupted teeth 
offer the best progonsis. Failure of eruption of the second mandibular pre- 
molar usually is due to mesial drifting of the first molar with a marked in- 
clination of the first premolar to the distal, which locks the tooth under the 
crowns of its neighbors. Before any surgical procedure can be carried out 
successfully, the malposed teeth have to be moved into normal position ortho- 
dontically. If this cannot be accomplished, it is better to extract the tooth. 
Occasionally a follicular eruption cyst prevents the premolar from erupting 
and adequate space for eruption is available. In such a case, surgical ex- 
posure and artificial eruption are indicated, as illustrated in Case 4. 

Case 4.—A 15-year-old white boy was referred to us for consultation. The patient 
complained of pain in the lower right premolar region and of failure of the second man- 
dibular premolar to erupt. About one year previously the lower right first premolar had 
been extracted because of malocclusion of the lower anterior teeth. Although sufficient 
space had been created for the lower right second premolar to erupt, the latter failed to 
show signs of active eruption. After examination by an orthodontist, a surgical con- 
sultation was requested. 

Clinical examination was negative except for missing mandibular right premolars. 
Radiographic examination disclosed an unerupted lower right second premolar in vertical 
‘ position, with a mesially curved apex. A radiolucent lesion, suggestive of a follicular 
eruption cyst, surrounded the crown of the tooth. 
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Physical and laboratory examinations were negative. Surgical exposure and ortho- 
mtie repositioning were decided upon. On April 21, 1954, under local anesthesia, a 
icoperiosteal flap was raised in the lower right molar-premolar region; a circular window 
is made on the ridge and buccal plate of bone with fissure burs. The window was fur- 
er enlarged with rongeur forceps until complete access to the cystic lesion was gained. 
he eyst was severed from its attachment at the cementoenamel junction with a No. 12 
ade and enucleated in toto with curved curettes. The cementoenamel junction was 
uterized with trichloroacetic acid, 50 per cent, to destroy any remnants of cystic mem- 
rane, The cavity was irrigated with normal saline. A channel was now present around 
e neck of the tooth. A crown form was festooned and cemented on the exposed crown. 
he occlusal roof of the mucoperiosteal flap was excised and then the suture lines were 


osed with interrupted 000 silk sutures. 





B. C. D. 


Fig. 6.—Case 4. Follicular eruption cyst. Lower right second premolar. Surgical exposure 
and orthodontic repositioning. 


The patient received prophylactically 300,000 units of aqueous procaine penicillin 
for four days. The postoperative course was uneventful. The sutures were removed five 
days later. Healing was complete after ten days, and the patient was referred to the 
orthodontist for construction of the appliances. 

The patient was followed every three months. After the orthodontic bands and arch 
bar were inserted and functioning, eruption of the tooth proceeded normally. One year 
later the tooth was completely erupted and in normal alignment on the arch. Color, 


vitality, and mobility were normal. Periodontal support was good and the cosmetic result 


was excellent. 
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Although surgical exposure and orthodontic treatment have been ex- 
tremely successful in salvaging teeth which otherwise would have been indi- 
cated for extraction, this form of therapy has the drawback of being slow and 
costly. Recently, a renewed interest in transplantation of developing teeth 
has arisen. This method, based on an age-old premise of tooth transplanta- 
tion and replantation, and research data which have shed new light on resist- 
ance of embryonic tissues and their capacity to vascularize have stimulated 
bold clinical experiments, such as the transplantation of developing third 
molars into the first molar position.'* A somewhat less audacious technique 
has been advocated by Holland,'? following in the footsteps of such illustrious 
predecessors as Fauchard, Cunningham, and Korkhaus. If certain require- 
ments are not fulfilled, pulpal necrosis is likely to occur. As for ortho- 
dontie repositioning after surgical exposure, sufficient space must be available 
for the crown. The root must be incompletely formed and must present a 
wide apical foramen,'? and the movement must be around the apex (that is, 
the apex is to be considered the center of the pivot). Rotation of the tooth 
according to its long axis is not to exceed 90 degrees.'* This is not always 
possible and often a. sliding displacement of the entire tooth with its follicular 
sac, which surrounds the roots, is required to reposition the tooth. After sur- 
gical orthodontics, the crown should be out of occlusion and, whenever pos- 
sible, some immobilization device should be used to give support to the tooth 
and insure the surgical rest essential after such an operation which, to say 
the least, is traumatic to the neurovascular supply of the newly positioned 
tooth. Many simple techniques of stabilization, requiring a minimum of in- 
strumentation, materials, and time, are available. Surgical cement retained 
by ligatures is satisfactory. More complicated appliances, such as fast-curing 
acrylic splints or periodontal wire ligature splints, can be used. For a com- 
plete discussion of this method, the reader is referred to the excellent work 
of Holland.?? 

Several case reports will be given to illustrate an alternative to surgical 
exposure followed by orthodontie positioning. This new technique has yet to 
stand the test of time; it has not proved itself over a period of as many years 
as has the former method, although it opens a new avenue of thought. It is 
an encouraging departure from an old dusty road and may bring about in the 
future a totally different surgical approach to unerupted teeth, reversing the 
trend from the destructive to the constructive. 

Case 5.—An 8-year-old white girl, in good health, presented a supernumerary maxil- 
lary lateral incisor, unerupted cuspid, and lateral incisor in the right upper quadrant. 
Radiographic examination revealed complete migration of the unerupted lateral incisor, 
which was directed distally and prevented the cuspid from erupting. 


Physical and laboratory examinations were negative. On Dee, 8, 1954, the super- 
numerary tooth was extracted and the crown of the upper right lateral incisor was exposed 
surgically. The upper right canine was found to be quite loose and located high above 
the lateral incisor and mesial to it. The wounds healed normally and the upper right 
lateral incisor erupted normally with a tendency to migrate mesially, thus further ob- 
structing the space necessary for the canine to come down. 
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After consultation with the orthodontist, it was decided to attempt surgical ortho- 
nties in this case. Orthodontic repositioning of the teeth would have required lengthy 
atment, with possible loss of the lateral incisor or canine; therefore, a calculated risk 


a 
D. BR. 


Fig. 7.—Case 5. Surgical orthodontics. Repositioning of upper right canine. Step- 
by-step photographs of operation. A, Canine area before operation; B, incisor area after 
removal of supernumerary tooth; C, canine area one month after surgical orthodontics ; D, 
incisor area four months after operation. 


ad to be taken. The patient’s parents were advised as to the possible loss of both the 
‘anine and the lateral incisor in case of failure of the procedure. On April 22, 1955, 
inder local anesthesia, a mucoperiosteal flap was elevated from the first premolar area to 
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the central incisor. The canine was found to be wedged between the roots of the central 
incisor and lateral incisor, unable to erupt because of mechanical obstruction and lack of 
space. The lateral incisor, which was found to be quite mobile and in malposition, was 
extracted. The socket was enlarged toward the mesial to accommodate the right canine. 
When a satisfactory alveolus had been created, the maxillary canine was gently pulled 
down and remained in infraclusion. The flap was replaced and the incisions were closed 
with 000 interrupted silk sutures. A temporary splint was constructed with ligature wires 
and compound to hold the crown in position. Procaine penicillin, 300,000 units, was given 
daily for four days. The patient was very nervous during the operation. The post-opera- 
tive course was somewhat stormy. Slight postoperative bleeding was noticed five days 
after surgery. The tooth moved down slightly. Within ten days the wound had healed. 
The tooth was quite loose during the first two weeks. Two months after surgery a retrac- 
tion into the socket was observed and the canine became more firm. The gingiva was com- 
pletely healed. Follow-up examination four months later revealed normal color, vitality, 
good periodontal support, and radiographic evidence of root formation. It is much too 
early to evaluate the final result, although evidence of neurovascular supply and perio- 
dontal attachment slightly improve a prognosis which was very poor during the first days 
after the operation. Eight months later the tooth was firm, vital, with radiographic evi- 


dence of continued root formation. 


F, 


Fig. 8.—Case 6. Surgical orthodontics. Lower right second premolar. Radiographic follow-up. 


This case points out that planning is essential and that unexpected find- 
ings can complicate surgery considerably. 
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Case 6.—An 11-year-old white girl presented an unerupted lower right second pre- 
lar. Radiographic examination revealed a transverse, horizontal, oblique second pre- 
lar with the crown directed toward the lingual. All other premolars were erupted. The 
tient was treated for a Class I malocclusion. As the second premolar was in such a 
sition that normal eruption was impossible, extraction was advocated by the orthodontist. 
ter consultation and discussion of the case with the girl’s parents it was decided to 
tempt surgical orthodontics, 

Physical and laboratory examinations were negative. On Feb. 21, 1955, a large muco- 
riosteal flap was raised, extending from the mesial of the lower right canine to the first 
lar region, Access was gained to the crown of the unerupted premolar. Bone was 
moved with fissure burs from the labial alveolar wall in order to obtain space for posi- 
ming. The tooth was then moved gently toward the buccal until the occlusal of the surface 
is parallel to the occlusal plane and the long axis of the tooth was aligned with the other 
eth. Little movement was present, therefore, at the apical region. Gelfoam was packed 
to the lingual defect, the premolar was firmly wedged against the buccal wall and, after 
xcision of the occlusal gingiva, the flap was replaced and sutured. Aqueous procaine 
enicillin, 300,000 units daily, was given prophylactically for three days. The postopera- 
ve course was uneventful. The wound healed in five days. The tooth erupted normally. 

Vitality, color, and periodontal support were normal. Bone support was within normal 


mits. 

This case has a better prognosis than the former one because the apex was 
not moved from its bed and only an axial rotation was required to position 
the tooth. An orthodontic appliance was also available for splinting purposes. 

Finally, a ease will be presented in which a mandibular canine with a 
fully formed root was surgically positioned after extraction of an overretained 


deciduous canine. 

Case 7.—A 19-year-old white boy with an overretained lower right deciduous canine 
was seen in the dental clinic. He complained of looseness of this tooth and of a partially 
erupted permanent right canine in lingual position. Extraction of the deciduous canine 
was indicated. Surgical orthodontics of the permanent tooth was proposed to the patient 


B. 
Fig. 9.—A to C. (For legend, see following page.) 


as an alternative to extraction of the unerupted canine. The patient accepted the treat- 
ment plan. Under local block anesthesia, the deciduous canine was extracted. The 
alveolus was enlarged with burs, the lingual wall separating this socket from the erupting 
permanent canine was excised, and the lower right permanent canine was positioned by 
tipping it into the prepared socket. Some slight movement at the apex was necessary in 
order to bring the tooth into alignment. Definitive positioning has to be achieved with 
tully formed teeth, as no further eruption is to be expected. An acrylic fast-curing splint 
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was inserted for stabilization of the tooth. To date, the tooth appears to be normal in 
color; no mobility is present and no periodontal pockets have been detected. Vitality is 
decreased. Alignment of the tooth is excellent. 


Prognosis of this type of procedure is usually poor because of the small 
diameter of the apex and the consequently difficult regeneration of a normal 
blood supply of the pulp. If reattachment occurs, the root of the tooth will 


be absorbed eventually. 
D. 


Fig. 9.—Case 7. Surgical orthodontics (lower right canine). Step-by-step views of operation 
and radiographic control. 

In the foregoing pages, the management of unerupted teeth has been dis- 
cussed from a conservative point of view, and the methods of surgical ex- 
posure, artificial eruption, and surgical orthodontics have been briefly de- 
scribed. Success of ‘those methods is based primarily on proper selection of 
cases, evaluation of surgical risk, and application of fundamental principles 
of surgical anatomy and oral surgery. The role of the orthodontist in diag- 
nosis, selection of cases, and actual repositioning cannot be overemphasized. 

Although one would wish, for the patient, that all unerupted teeth could 
be restored to normal alignment, occlusion, and function, this is unfortunately 
not possible today. Many teeth are impacted in such a way that they cannot 
be brought into proper alignment, or pathologie conditions contraindicate such 
a procedure. The majority of unerupted teeth are diagnosed in adult patients 
where surgical removal of the impacted tooth is indicated because of clinical 
Symptoms, root resorption of adjoining teeth, prosthetic reasons, or cyst for- 
mation. 
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Surgical Management of Atypical Impacted Maxillary 
Canines and Premolars 


Canines.—As the operative procedure depends on the position of the 
oth, the labial and palatal approaches will be described. Preoperative and 
erative preparation and instrumentation are familiar to everyone and will 
ot be diseussed here. Whenever the tooth cannot be delivered readily through 
small bone window, odontectomy is performed by sectioning the tooth. Flap 
esign is an important point, as it determines access and visibility; it is al- 
ays better to have a larger flap than is actually necessary than to operate 

through a buttonhole and traumatize bone and soft tissue. Sectioning of the 

iterdental papillae with elevation of total labial flaps versus U-shaped in- 
isions respecting the gingival margin can be discussed at length. From a 
‘linieal point of view, it does not make a great difference. Gingival recession 
ind pocket formation, often attributed to elevation of the gingival margin, 
usually result from improper and traumatic reflection of flaps and careless 
suturing. The U-shaped incision decreases access and visibility, and therefore 
may result in trauma to the gingival tissues which one aimed to protect from 
trauma. Important points to observe in flap design are: 


1. Placement of incisions in regions where there will be good, healthy 
postoperative bone support and where approximation of soft tissue 
can be made without tension and following the direction of fune- 
tion or alignment of soft tissue. If one goes against normal ana- 
tomie direction, folds, or lines of forees, or crosses a mucoperios- 
teal layer related to a muscle insertion, tension results and the 
suture line may break down. 
Clean and definite incisions going through mucoperiosteum in one 
cut. 
Reflection of mucoperiosteal flap without tearing of periosteum; if 
the flap cannot be elevated with a periosteal elevator, sharp dis- 
section is better than blunt tearing of the layer. 

After proper aecess is gained, the crown and part of the root have to be 
exposed. This requires bone excision. No matter what technique is used for 
hone resection, it should be kept in mind that bone is a living tissue—not un- 
like marble under the chisel of a sculptor. The window that has to be made 
into the alveolar bone requires the dexterity and touch of the artist, but it 
also has to be guided by present-day scientific knowledge. Bone necrosis can 
be caused by overheating from rotary instruments, burnishing bone with dull 
cutting instruments, or excessive mallet foree. If trauma and secondary com- 
plications are to be prevented, great care in handling bone is mandatory. Little 
bone resection is necessary when the tooth sectioning technique is used. This 
method also has the advantage of limiting the traumatic steps of odontectomy 
to the tooth itself, which does not need to be spared since it is the objective 
of the operation. Ordinary fissure burs, Nos. 702, 703, 558, 559, and 560, are 
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used for sectioning of the impacted tooth. Depending upon the access, the 
hand piece or contra-angle is used. If surgical burs are preferred by the indi- 
vidual operator, they also can be used to great advantage. 

Another point worth mentioning is that unerupted canines and premolars 
should not be forcibly elevated. As has been pointed out, they could not erupt 
normally because of mechanical, physiologic, or pathologie obstruction ; there- 
fore, when the obstruction has been removed surgically (that is, when access 
to the tooth has been gained and the crown sectioned off), all that is neces- 
sary is to move the root by traction into the space previously occupied by the 
erown. Forcible elevation only results in trauma to the bone and soft tissues, 
and usually does not even deliver the root, as no space is available for the 
introduction of conventional elevators into the socket. It is simpler to pre- 
pare a traction point in the root, insert a pointed instrument into it, and pull 
the root down or up according to its position and curvature of the apex. 
Sometimes combinations of these movements are necessary. Application of ex- 
cessive force in the maxillary region only results in tooth or root displacement 
or fracture of large sections of alveolar bone. Adjoining teeth can also be 
severely traumatized, if not extracted, by brutal handling of impacted teeth. 

One does not have to insist on proper débridement of the socket and 
wound and skilled suturing of the incisions. Good postoperative care and 
surgical rest of the wound are essential for prompt and normal recovery and 
healing. Occasionally, a palatine splint is indicated after excision of bilater- 
ally impacted canines in the hard palate to prevent postoperative bleeding 
and secondary detachment of the mucoperiosteum of the hard palate and to 
protect the incisions from infection. 

As pointed out in the section covering surgical pathology, maxillary ca- 
nines and premolars may be found in very odd positions. Generally, atypical 
positions are considered challenging from a surgical point of view. As far as 
maxillary canines and premolars are concerned, atypical impactions usually 
are found toward the labial; therefore, access is relatively easier. Consider- 
ing the position of an atypical canine impaction, its removal often may be 
easier than a high canine impaction in the hard palate where access becomes 
a problem because of a labial approach. 

The surgical management of atypical maxillary canine and premolar im- 
pactions will be discussed with case reports, according to (1) labial approach 
and (2) palatal approach. 


Case 8.—A 24-year-old white woman was referred to this clinic for a consultation 
regarding vague, radiating pain in the maxillary region. Occasional disturbances of vision 
were also noted. Clinical examination disclosed overretention of both maxillary deciduous 
canines. The upper anterior teeth were in marked labioversion. Otherwise, the examina- 
tion was negative. Radiographic examination revealed bilateral impaction of the maxil- 
lary canines. The tips of the crowns were in close contact with the apex of the upper 
lateral incisors. The teeth were close to the nasal fossa and their roots were closely 
related to the maxillary sinus. Occlusal films showed them deeply imbedded in the hard 
palate, in transverse position. Although the vertical occlusal projection localized the 
crowns toward the lingual of the palate, this was not confirmed by extra-oral films which 





B. F. A. 


Fig. 10.—Case 8. Radiographic localization and follow-up of bilateral maxillary canine im- 
pactions, 
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conclusively demonstrated the crowns nearer to the labial plate of bone than to the lingual. 
Exact localization was of extreme importance in order to determine the surgical approach 


to the impacted teeth. 

Physical and laboratory examinations were negative. The patient was admitted to 
the hospital. On Nov. 29, 1954, under local block anesthesia, odontectomy of the maxillary 
canines was performed. A labial mucoperiosteal flap, extending from the mesial of the 
upper right premolar to the mesial of the upper left premolar, sectioning the gingival 
margin and interdental papillae, was reflected. A bulge was found over the apex of the 
upper right lateral incisor; the labial surface of the crown was exposed after preparing, 
with burs, a window in the alveolar bone. The window was enlarged until the cemento- 
enamel junction could be seen. A channel was cut around the root on the labial with a 
No. 702 fissure bur; this channel was not extended to the lingual because of the presence 
of the root tip of the lateral incisor. The crown was then sectiond with a No. 559 cross- 
eut fissure bur and fractured off with the flat side of a Stout elevator, A traction hole was 
then sunk into the labial of the root; a pointed elevator was inserted into this depression 
and the root was pulled down into the space previously held by the crown. The socket was 
débrided conservatively, irrigated with normal saline, and loosely packed with Gelfoam. 
Thereafter, the crown of the maxillary left canine was localized between the roots of the 
central and lateral incisors. The same procedure was carried out. The flap was replaced 
and the incisions were closed with interrupted 000 silk sutures. Routine postoperative 
Aqueous procaine penicillin, 300,000 units twice daily, was given for 


orders were given. 
The patient was discharged the 


four days. The postoperative course was uneventful. 
next day and was followed in the outpatient clinic. 

On the second day, a moderate swelling of the upper lip, nasolabial folds, and left 
lower eyelid appeared. This subsided slowly. The sutures were removed on the sixth day. 
Ten days later the incisions were completely healed. 

The visual disturbances, headaches, vague maxillary neuralgia, and feeling of fullness 
in the right and left nasal regions disappeared completely. Radiographic examination re- 
vealed well-outlined sockets. 

The upper anterior teeth were repositioned orthodontically. The patient was fol- 
lowed for six months, and bone regeneration was rapid. No return of the subjective symp- 
toms was noted. The anatomic, functional, and cosmetic result was good. 


This case is of interest because of the position of the unerupted teeth, 
their close relationship to the neurovascular supply of the upper anterior 
teeth and nasal fossa, and the subjective symptoms they caused, which can be 
explained by the position of the teeth. Accurate radiographic localization is 
a must for planning of the operation. Access to the impacted canines through 
the hard palate would have been impossible and would have resulted in severe 
damage to vital structures. Malposition of anterior teeth can be caused by 


unerupted canines. 
What results from an attempt to remove a labially impacted canine 
through the hard palate is illustrated by the following case. 


Case 9.—A 27-year-old white woman was referred, during a routine dental checkup, 
to the oral surgery clinic because of a missing upper right canine. History revealed that 
the patient had been involved in an automobile accident during her childhood which re- 
sulted in a penetrating laceration of the upper lip and cheek and fracture of the right 
maxilla. About five years previously, an attempt was made to remove an impacted maxil- 
lary canine through the palatal approach. The tooth could not be located at first; when 
part of the root was finally visualized, it resisted all efforts to remove it with forceps and 
elevators. After two hours of work and a sensation of slight mobility in the nasal and 
maxillary region, it was deemed advisable to leave the impacted canine in place. The 
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und was closed and the patient advised. Otherwise, the past medical history was nega- 
e. Clinical examination revealed a scar in the upper lip. Intraoral examination dis- 
ised several scar adhesions in the right buccal fold and canine fossa, There was a hard 
elling high in the right canine fossa toward the anterolateral nasal wall, right under the 
fraorbital ridge. Radiographic examination showed the tooth to be lying obliquely in 
» anterolateral wall of the nasal fossa, the root extending into the floor of the orbit. 
iysical and laboratory examinations were within normal limits. 

The patient was admitted to the hospital, and odontectomy of the impacted canine 
as performed under local anesthesia on May 21, 1954. 


A. 


D. 
Fig. 11.—Case 9. Surgical removal of impacted right maxillary canine in anterior nasal wall. 
A, Radiographic localization. B, Step-by-step views of operation. 
(2 to I on following page.) 


A U-shaped incision was made about 3 mm. above the free margin of the gingiva, 
extending from the first molar to the mesial of the right central incisor. The mucoperi- 
osteum was carefully dissected until bone was encountered. An unusual amount of firm 
scar tissue obstructed the canine fossa. The infraorbital nerve and vessels were found, 
dentified, and retracted away from the operating field in the flap. The bulge of the crown 
of the upper right canine was found near the pyramidal process of the maxilla, almost 
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against the lateral wall of the nares. A bone window was prepared with side-cutting 
rongeur forceps and a channel was cut with No. 702 fissure burs until the neck of the 
tooth was accessible. The crown was then gently grasped with a baionette root forceps 
and delicately rotated out of its socket. The tooth was delivered without fracture of the 


root or trauma to the nasal or antral walls. The socket was débrided and irrigated with 


f, 


Fig. 11—2£Z to Jl. (For legend, see page 167.) 


normal saline. Exploration of the socket with a probe disclosed that the mesial wall of 
the socket was eroded and that the root extended laterally into the nasal cavity, pushing 
out the mucosa. The apex was directed toward the floor of the orbit. Gelfoam was 
inserted into the socket, the flap was replaced, and the incisions were closed with 000 silk 
sutures, 

The operation took eighteen minutes. Postoperative orders included sedatives, anal- 
gesics and aqueous procaine penicillin. The postoperative course was uneventful, except 
for a moderate, traumatic,-edematous swelling which subsided normally. The sutures were 
removed after five days. The patient was seen every three months for more than a year. 
Healing progressed normally and bone regeneration was rapid. 
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This case dramatically illustrates that correct radiographic localization 
f an atypical canine impaction contributes a great deal to the planning of a 
mple, effective, and successful surgical procedure. 

In rare cases a maxillary canine impaction will go undetected for a long 
ime and cause symptoms that can be attributed to a totally different condi- 
ion, thus misleading the clinician and directing his search into a dead-end 
reet. This is illustrated in the following case report. 


A. C. 
Fig. 12.—Case 10. Radiographic localization of canine in right maxillary sinus. 
Case 10.—A 25-year-old white man was referred from the medical service to the 
dental service for consultation. His chief complaint was occasional excruciating pain in 
the right maxillary region, radiating into the orbit and frontal region, and a pressure sen- 
sation over the right maxillary sinus of several weeks’ duration. 
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He was hospitalized for pansinusitis when first seen. History further revealed sev- 
eral previous attacks of sinusitis, all starting in the right maxillary sinus. The patient 
was involved in an automobile accident during childhood and sustained a penetrating 
laceration of the right face, extending from the bridge of the nose to the right angle of 
the mandible. The patient did not recollect whether or not he had a fractured maxilla. 
Several of his teeth were avulsed by the trauma. Otherwise, the past medical history 
was noncontributory except for several hospitalizations for sinusitis. In 1951, during an 
attack of maxillary sinusitis which extended to the frontal, mastoid, and ethmoid sinuses, 
he also suffered a sudden temporary blindness. After six weeks of hospitalization, he 
recovered completely. 

Clinical examination revealed a healthy young man in distress; he was edentulous 
and wore full upper and lower dentures. Palpation of the right canine fossa disclosed a 
hard and tender mass. Otherwise, the examination was negative. 

Radiographic examination of the right and left maxillary regions revealed an im- 
pacted foreign body present in the right maxillary sinus. Localization films revealed a 
maxillary canine impaction present in the right anterior lateral wall of the maxillary 
sinus, with the tip of the crowns protruding through the labial plate of bone of the canine 
fossa. The root was in the antrum. 

After the patient recovered from the acute sinusitis, surgical removal of the tooth 
was planned, Antibiotics were administered prophylactically before, during, and after 
surgery. General physical and laboratory examinations were within normal limits. On 
Nov. 24, 1954, under general endotracheal anesthesia, a classical Caldwell-Lue approach 
incision was made overt the canine fossa. The mucoperiosteum was reflected until the 
canine fossa and eminence were visible. The infraorbital nerve and vessels were found, 
identified, and retracted out of the field. The bony convexity covering the tooth was 
found, and a window was cut with chisels and mallet. The crown was uncovered up to its 
cervical margin. The crown was grasped with modified root forceps and was removed 
without effort. When the root was removed, an opening was found into the maxillary 
sinus. The schneiderian membrane was intact, lying directly against the lingual surface 
of the root. The bone window was carefully smoothed and the wound was débrided. The 
flap was repositioned in place and the incision was closed with 000 silk sutures. Moderate 
postoperative swelling was noted. Healing was uneventful. The pressure pain and neu- 
ralgie stabbing pain disappeared. The bouts of sinusitis also decreased in frequency and 
violence. The patient felt much better a few weeks after removal of the impacted tooth. 
He was followed for a year. Bone regeneration was rapid and six months after the opera- 
tion no trace of any bone crypt was visible. The patient also had made a complete recov- 
ery from his pain syndrome. 

Although only rare cases give this clinical picture, the oral surgeon can 
do much for the welfare and well-being of the patient by accurate diagnosis 
and atraumatice surgery. If atypical impactions are removed with relative 
ease from the labial approach, such is not the case when the tooth has to be 
approached from the lingual through the hard palate. The cortical bone of 
the hard palate is resistant and access is poor. The vertical slope of the 
alveolus greatly complicates instrumentation and visibility. Usually the tip 
of the crown of the impacted tooth is wedged against the root or apex of the 
upper lateral or central incisor, further complicating matters. Occasionally 
the crown is located between the roots of the upper anterior teeth in trans- 
verse position. 

Flap design on the hard palate has to take into consideration the naso- 
palatine and anterior palatine vessels and nerves. As a general rule, if an 
unerupted canine is to be removed, a midline incision is made following the 
palatine suture. This is connected to a curvilinear incision following the neck 
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f the teeth and sometimes extending up the mesial of the upper first molar. In 
his way, a large triangular flap is obtained, which gives maximum visibility 
nd access. If two impacted canines are removed, the entire anterior muco- 
periosteum of the hard palate is reflected posterior to the nasopalatine canal. 
'n very difficult cases, a two-stage operation is advisable to decrease opera- 
ive trauma. When two teeth are removed during one operation, it is advis- 
ible to insert a protective surgical splint which will support the flap, protect 
‘the suture line, and prevent the formation of subperiosteal hematoma which 
‘ould jeopardize the entire procedure. During the operation, one has to keep 
in mind the close relationship to the hard palate of the nasal fossa and maxil- 
lary sinus. Nothing is more aggravating than to push a root or tooth in- 
advertently into the nose or antrum by forcible instrumentation. Such com- 
plications should always be prevented. If it happens in spite of all precau- 
tions, it takes quite some explaining if a root or tooth suddenly has to be 
removed from the nose or maxillary sinus. Chisels have little, if any, ad- 
vantage for bone resection on the hard palate, as it is difficult to introduce the 
blade where it is needed and perforation of the vault can occur if the blade 
slips. The bur is a much safer instrument here and can be used in the most 
inaccessible angles. Sectioning of the tooth is required in most of the cases 
because of its horizontal position or close proximity to the roots of adjoining 
teeth locking the crown in the bone. Exposure of the tooth is necessary only 
up to the cementoenamel junction. Thereafter, the crown is sectioned off 
and the root displaced by traction into the erypt formerly filled by the crown 
of the tooth. The following case illustrates this method. 

Case 11.—A 21-year-old white man was referred to this hospital for consultation and 
treatment. He presented radiating pain of several months’ duration in the upper right 
and left maxillary regions, particularly intense over the upper right and left lateral incisor 
regions. Otherwise, the history was negative. 

Clinical examination revealed missing maxillary canines. The upper left deciduous 
canine was overretained. Radiographic examination disclosed bilateral impactions of the 
maxillary canines. The right canine was rotated on its axis with the apex lying above the 
roots of the upper premolars. The left canine was in a more vertical position, close to the ~ 
maxillary sinus. General physical and laboratory examinations were negative. 

On Oct. 18, 1954, under local block anesthesia, odontectomy of both unerupted maxil- 
lary canines was performed. An incision was made 2 mm. from the neck of the teeth 
from premolar to premolar, the incisal papilla was sectioned, and the entire anterior 
palatine mucoperiosteum was reflected. The crowns of the impacted teeth were not visible 
and were covered by bone. The crown of the right canine was exposed by a window 
created with a No. 702 fissure bur in the handpiece, a channel was cut around the crown 
up to the neck of the tooth, and the crown was sectioned by a transverse cut. It was frac- 
tured off with the flat side of a Stout elevator and removed. A bur hole was drilled into 
the root and the root was pulled forward and down without any trauma. The root could 
be displaced into the space formerly occupied by the crown of the tooth. The socket was 
débrided and loosely packed with Gelfoam. The same procedure was carried out on the 
left side. The flap was replaced, all blood was aspirated, and the incision was closed with 
interrupted 000 silk sutures. Two drains were placed into the incision line to prevent 


the formation of a hematoma. 

Routine postoperative orders were given. The postoperative course was uneventful. 
The sutures were removed four days later and the patient was referred back to his clinic. 
Follow-up examinations showed normal healing and regeneration of bone. 








Right side. 


J. 
Left side. 


M. 


ee. 
N. 


Fig. 13.—Case 11. Bilateral maxillary canine impaction in palate. Radiographic localization 
and step-by-step photographs of operation. 
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Oceasionally an unerupted tooth has to be approached from the lingual 
nd bueeal directions. This is especially true in cases of complete transverse 
osition where the crown is on the buceal and the root is in the palate, or 
ie position is reversed. It is best to approach the crown first, section it off, 


nd then gain access to the root and attempt to push the latter into the space 
rmerly oceupied by the crown. When the apex is angulated, hypercemen- 























Fig. 13, O to W.—(For legend, see opposite page.) 
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tosed, or extremely curved, it is often necessary to cut off the apical third 
which tends to lock the root in position and prevent its delivery. The mid- 
section of the root is then delivered by displacement into the other direction, 
where the crown of the impacted tooth was. 

The combination of two approaches for odontectomy of an impacted tooth 
is less traumatic then a forcible attempt to remove the canine through one 
window, which can result in severe damage to adjoining teeth and vital strue- 
tures. This brings us to a brief discussion of the surgical management of the 
rare maxillary premolar impaction which usually requires the buccolingual 
approach for delivery of the tooth. 


Premolars.—Classification of unerupted maxillary premolars is difficult 
beeause of the low frequency of this type of impaction. Each case has to be 
considered on its own merits. A very careful treatment has to be established 
because of the close relationship of the impacted tooth and the maxillary 
sinus and anterior palatine vessels and nerves. 

Case 12.—A 22-year-old white man sought treatment for vague pain, apparently com- 
ing from the right maxillary lateral incisor, he also had requested the construction of a 
bridge replacing the upper right second premolar and first molar. His history indicated 
that the upper right premolar had never come into alignment. Otherwise, the history 


was negative. 


Fig. 14.—Case 12. Impacted upper right second premolar. 


Clinical examination revealed a partially edentulous maxillary arch with missing 
upper right first and second molars and second premolar. General physical and laboratory 
examinations were normal. Radiographic examination revealed an impacted upper right 
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second premolar, lying horizontally in the maxilla and crossing the alveolar ridge in an 
blique direction. The crown was in the hard palate over the apices of the right first 
remolar, canine, and lateral incisor and the root was directed toward the buccal, lying 
igainst the floor of the maxillary sinus. 

Odontectomy was performed through a combined buccal and palatal approach, with 
ongitudinal incision on the edentulous maxillary ridge reflecting a flap to the lingual and 
uceal by extending the anterior incision to the midline and making a vertical incision into 
he mucobuceal fold mesial to the third molar. The crown was sectioned and the root deliv- 
The incisions were closed after débridement of the operative wound. 


red by displacement. 
No perforation of the maxillary sinus occurred 


[he patient made an uneventful recovery. 


luring surgery. 


This ease illustrates the longitudinal horizontal variety and its manage- 
ment. Another rarely found position is the so-called inverted premolar type. 
Here the tooth appears to be upside down in the apical radiograph. This is 
usually misleading and the impacted tooth is usually of the transverse, ob- 
lique variety with the crown directed toward the palate or buccal plate of 


hone. 

Case 13.—An 18-year-old white boy was seen in February, 1955, for a routine dental 
examination. The upper left first and second premolars were missing. The patient did not 
recall having had the second premolar extracted. Radiographic examination revealed the 
presence of an oblique, transverse, unerupted premolar in the left maxillary region. The 
crown was directly against the floor of the maxillary sinus toward the lingual. The root was 


buecal, with a curved apex. 


A B. 


Fig. 15.—Case 13. Transverse horizontal impaction of upper left second premolar; radio- 
graphic localization. 


Odontectomy was performed on March 8, 1955, under local block anesthesia. A bucco- 
lingual approach was used, with midline incision on the crest of the ridge, triangular palatal 
flap and vertical buccal incision to gain wide access to the tooth. The apical third was 
sectioned off and removed. The crown was sectioned at the neck of the tooth and gently 
teased out to prevent displacement into the maxillary sinus. Finally the root was removed 
by gentle elevation. The socket was débrided, the flaps were replaced, and the incisions 
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were closed with interrupted 000 silk sutures. Aqueous procaine penicillin, 300,000 units 
twice daily, was given for three days. Otherwise, routine postoperative orders were given. 
The patient made an uneventful recovery. 

Other odd positions of impacted maxillary premolars have been reported 
in the literature. No attempt has been made in this article to review and dis- 
cuss all possible positions of unerupted maxillary canines and premolars. 
Only some of the striking atypical cases have been described to illustrate con- 
eretely some of the fundamental principles of their surgical management. 

If unerupted canines are common in the maxilla and impacted premolars 
are rare, the exact reverse is true in the mandible. An unerupted mandibular 
canine is extremely infrequent, but the impacted premolar is found often indeed. 
The size of the teeth and their eruption cycle seem to have a deciding influ- 


ence on the pathogenesis of mandibular impactions. 


Surgical Management of Atypical Mandibular Canines and 
Premolar Impactions 


Management of lower unerupted teeth requires accurate knowledge of 
the position of the tooth and the significance of the related anatomic strue- 
tures. The cortical bone of the mandible is much thicker and harder than 
the cancellous structure of the maxilla. Its blood supply is dominated by 
the inferior alveolar artery and its branches. Anastomoses with other vessels 
are few, so greatest care must be exercised to preserve the blood supply of 
the mandible during surgery. The mental foramen is another important land- 
mark, Many a paresthesia or outright lower lip and chin anesthesia has been 
caused by injury to the mental or inferior alveolar nerve during removal of 
an atypical premolar impaction. The floor of the mouth, communicating di- 
reetly with deep facial spaces, is another structure to respect. Profuse hemor- 
rhage also ean result from blind surgery approaching the lingual mandibular 
plate of bone. It is usually wise to stay away from the lingual and, whenever 
possible, to gain access to the unerupted tooth from the buccal. When the 
tooth has to be removed from the lingual, general endotracheal anesthesia is 
usually indicated. This permits packing the oropharynx and insures better 
hemostasis and access to the floor of the mouth. 

One should also remember the structural weakness of the mandible at 
the turn of the symphysis. Vertical impactions may extend almost to the 
lower border of the mandible and after their removal only a thin shelf of 
bone remains on the lingual if a large bone window was required to gain ac- 
cess to the tooth and deliver it. The buccolingual diameter of the mandible 
is not great; therefore, care should be exerted during the removal of im- 
pacted teeth. Fracture of the mandible during odontectomy of unerupted 
teeth has been reported and is usually caused by careless use of chisels and 
mallet or by application of excessive lever force during elevation of the tooth 
when undercuts and obstructions were not removed satisfactorily before ap- 
plication of the instrument. 

Most of the mandibular canines are labial impactions and, therefore, are 
readily approached through a large labial flap. Premolars are more difficult 
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remove because of retraction problems of the cheek and the ominous pres- 
cnee of the mental nerve which has to be protected against injury. Except 
r the horizontal mandibular canine, which is located in the mental protuber- 
e and is removed through a semilunar incision preserving the gingival 


argin, all other impactions are best approached through a mucoperiosteal 
ip reflected from the neck of the teeth. Vertical incisions are made at least 


ue 


B. C. D. E 


F. 


G. 
Fig. 16.—Case 14. Multiple impacted teeth. Radiographic localization of impacted lower right 
canine and step-by-step views of operation. . 
(A to O on following page.) 

two teeth away from the unerupted tooth on both sides, and interdental 
papillae are sectioned. Thus, a wide, clean flap can be elevated which gives 
good visibility and access. 

Bone resection and sectioning of the tooth are done by the same technique 
as deseribed for the maxillary teeth. 
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Mandibular Canines.—Atypical mandibular canine impactions have been 
classified into vertical, oblique, and horizontal types. Many individual vari- 
ations may be observed. From a surgical point of view, those three positions 
cover most points of interest. Their surgical management will be discussed in 
three concrete case reports. 


Fig. 16.—H to O. (For legend, see page 177.) 


Case 14.—A 19-year-old girl was seen in the dental clinic because of vague pain in 
the right maxillary region. A pulp exposure was found in the right maxillary second pre- 
molar in lingual position and the tooth was extracted. During the examination the fol- 
lowing teeth were found missing: right maxillary canine, right and left maxillary and 
mandibular third molars, and mandibular right canine. Otherwise, the clinical examination 
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s negative. The patient was in good health and laboratory examination was within 
mal limits. Radiographic examination revealed multiple unerupted teeth. Of special 
erest was the mandibular canine impaction. The tooth was in vertical position, with 
‘ apex near the lower border of the mandible. The deciduous canine was still on the 
h. The mandibular lateral incisor was in marked mesioversion. The impacted canine 
s also completely displaced from an anatomic point of view. It had migrated between 
» mandibular lateral and central incisors. 

A diagnosis of migration and impaction of a mandibular right canine was made, and 
e patient was advised to have the tooth removed because of its position, enlargement 
the pericoronal space, and possibility of future root resorption of adjoining teeth. 

The patient was admitted to the hospital, and odontectomy of the unerupted tooth 
vas performed on July 6, 1955. Under local anesthesia, vertical incisions were made be- 
tween the right first molar and second premolar and mesial to the left canine. The inter- 
dental papillae were sectioned and a rectangular flap was reflected. The alveolar bone was 
found to be intact. A bulge was found between the roots of the right lower incisors. A 
bone window was cut with a No. 702 fissure bur. The plate of bone was lifted out. The 
crown of the tooth was exposed and a channel was cut around it. The crown was then 
sectioned transversely and removed. The root was elevated by traction into the space pre- 
viously filled by the crown. A eystie sac was curetted out. The adjoining teeth were 
checked for mobility and injury to their blood supply. No communication existed between 
the canine socket and related teeth. The socket was packed with Gelfoam and the flap 
was replaced. The incisions were closed with interrupted 000 silk sutures. The over- 


retained right deciduous canine was extracted. 

Penicillin, 300,000 units of aqueous procaine intramuscularly, was given for three 
days. Routine postoperative orders were prescribed. The postoperative course was un- 
eventful. The patient was discharged the next day. The sutures were removed on the 
fifth day after the operation. Ten days after odontectomy the wound was completely healed. 


The patient was referred to an orthodontist for repositioning of the lower right lat- 
ral incisor in mesioversion. The patient was examined periodically. 


This case offers several interesting points. First, it is of definite diag- 
nostic interest. Multiple impaction with migration of a permanent tooth bud 
resulting in malocclusion is rare in the absence of any hereditary, congenital, 
systemic disease. Further, it is shown that sectioning of unerupted teeth is, 
in some eases, the only way to deliver the tooth without causing serious in- 
jury to adjoining teeth and important structures. Finally, accurate localiza- 
tion and thorough planning always simplify complicated operative procedures 
and permit odonteetomy to be performed in less time and without trauma. 

Oblique mandibular canine impactions usually are in very close contact 
with the lateral incisor and first premolar roots. If the deciduous canine is 
overretained, its root usually is eroded by the unerupted canine. Management 
of such cases offers some problem because of access and respect of adjoining 
teeth. 

Case 15.—During a routine dental examination of a healthy 33-year-old white man, 
the left mandibular canine was found missing. History disclosed that a mesiodens had 
been removed during childhood. The deciduous canine was still on the arch. Except for 
a Class I malocelusion, the patient presented no other abnormalities. Physical and labora- 
tory examinations were negative. Radiographic examination revealed an oblique left 
canine with a long, well-formed root. 

Odontectomy of this tooth was performed on Jan. 26, 1955, under local block anesthesia. 
\ mucoperiosteal flap was raised, extending from the left first molar to the midline and 
ncluding the interdental papillae. The entire alveolar symphysis region was exposed on 
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the left side. The tip of the crown was found near the lower left lateral incisor. The 
crown was exposed through a bone window cut with No. 702 fissure burs and chisels. The 
neck of the canine was exposed and the crown was sectioned off at the cementoenamel 
junction. The crown was then pushed posteriorly against the root to disengage the lateral 
incisor without traumatizing this fragile tooth. A traction point was then established in 
the root and the latter was elevated into the crown space. The socket was carefully 
débrided. The deciduous canine was found to be firm and was maintained in place. Gel- 
foam was inserted into the pocket and the wound was closed by primary intention. 


A, B. 


Fig. 17.—Case 15. Impacted lower left canine; radiographic localization. 


The patient presented a penicillin sensitivity; therefore, Terramycin, 500 mg. imme- 
diately, followed by 250 mg. every six hours, was prescribed for three days. The patient 
made an uneventful recovery; healing progressed normally and bone regeneration was rapid. 

An acrylic jacket crown was cemented on the deciduous canine for cosmetic reasons 
but, because of the occlusion and short root length, it was exfoliated after a few months. 
A fixed bridge was constructed to replace the missing permanent canine. <A good result 


was achieved. 


Removal of an unerupted mandibular canine preserving the deciduous 
sanine is feasible if proper care is exerted. Resorption of the root of the 
lower left lateral incisor is a frequent complication of canine impactions. 

When no space is available for the bud of the permanent canine, or when 
displacement of the forming tooth has taken place during odontogenesis, a 
horizontal position of the mandibular canine can be observed. Such a case 
is presented here. 


Case 16.—A 12-year-old white girl complained of a slight swelling and pain in the 
lower left anterior region of several weeks’ duration. Examination disclosed a discolored 
deciduous canine with a distal amalgam filling a cavity on the mesial; the tooth was very 
loose and palpation revealed marked tenderness over its apex. A hard mass was also felt 
in the labial fold extending from the lower right lateral incisor to the canine region. The 
lower anterior teeth were tender on percussion and appeared to be in labioversion with 
fanning. There was also marked gingivitis. Radiographic examination revealed a diffuse, 
radiolucent area present at the apex of the deciduous left canine which was irregularly 
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sorbed and eroded, communicating with the dental sac of the mandibular left canine 
ich was horizontally impacted at the level of the apical third of the lower anterior 
teeth. The root of the impacted tooth extended toward the lower border of the mandible. 
cause of the chronic infection and radiographic proof of involvement of the unerupted 
rmanent canine by the infectious process, extraction of the deciduous canine and odontec- 
ny of the permanent successor were decided upon. Physical and laboratory examinations 
re negative. Localization of the impacted canine proved its labial position. 
Penicillin was given two days before the operation. On Nov. 12, 1954, under local 
ck anesthesia, odontectomy of the permanent canine was performed. First, the decidu- 
s canine was extracted, the socket was probed, and a communication with the crown of 
e impacted tooth was found. Pus exuded from the socket. The socket was curetted. A 
mvex incision was then made, extending toward the mesial of the left premolar; another 
cision was made mesial to the right canine; the interdental papillae were sectioned. A 
rge flap was reflected. A definite bulge was felt near the mental eminence. The bone 
as paper thin and the crown could be faintly seen. The overlying bone was removed with 
mgeur forceps, the crown was sectioned off, and the root was elevated. Removal of the 
iooth was easy and atraumatic. When the crown had been removed, the fistula leading to 
he socket of the deciduous canine was clearly seen. The socket was débrided and the 


wound was closed by primary intention. 


A. 


Fig. 18.—Case 16. Impacted lower left canine; radiographic localization. 
(B to F on following page.) 


The patient received routine postoperative care; antibiotic chemotherapy was main- 
tained for five days after the operation. Recovery was rapid, healing was normal, and 


bone regeneration was complete in six months. 


The three cases presented emphasize conservatism and an operative pro- 
cedure respecting the important structures and vital closely related teeth. 
Trauma, if any, is confined to the hard tissues of the impacted tooth proper, 
which is the very objective of the operation—that is, removal of the un- 


erupted tooth. 

If the impacted mandibular canine is a rarity, such is not true of the 
lunerupted second premolar, which is seen rather frequently and which often 
presents a serious problem to the surgeon. By its position and close relation- 
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ship with important anatomic structures, as well as relatively poor access to 
the premolar region because of the cheek and its musculature, it can be con- 
sidered a challenge to the ability, experience, and planning of the oral 
surgeon. 


Fig. 18.—B to F. (For legend, see page 181.) 


Mandibular Premolars.—A discussion of surgical procedures for odon- 
tectomy of the unerupted mandibular premolar will logically follow surgical 
pathology (Fig. 19). 
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A. B. C. 


Fig. 19.—Different types of mandibular unerupted premolars. 


Case 17.—A vertically impacted mandibular second premolar was found in a 20-year- 
iid white man in good health. Radiographic examination revealed the crown to be wedged 
etween the roots of the lower right first premolar and molar. The crown was directed 
toward the lingual, Odontectomy of the tooth was performed, under local block anesthesia, 
on Feb. 2, 1955, through a buccal window. The crown was sectioned off horizontally and 
the root was elevated toward the buccal. Primary closure of the wound was performed. 

The postoperative course was complicated by an acute episode of herpes zoster 
involving the right mandibular nerve. After control of this secondary complication, heal- 


ing progressed normally. 


A. 


Fig. 20.—Case 17. Vertical second premolar impaction. 


It is evident that access and visibility are the two points which appear 
to be of greatest importance in the surgical management of the impacted 
premolar. Available operative space is extremely small, especially when a 
premolar is tightly wedged between the roots of adjoining teeth. One works, 
so to speak, in a well, without ever touching its circular wall. Good finger 
rests are required to prevent slipping when sectioning the crown of the un- 
erupted tooth. Good flap design and retraction are a definite help and facili- 
tate instrumentation. We feel that the vertical premolar impaction, even 
when elose to the surface or partially erupted, is the most difficult one to re- 
move when compared to all other positions of unerupted premolars. Also, 
the incidence of operative and postoperative complications is higher. 
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When the tooth is not completely formed and is impacted between the 
roots of the adjoining teeth, odontectomy becomes even more delicate, as 
the tooth bud has the tendency to roll around in its crypt and presents no 
grip for the forceps or elevator. Such a ease is discussed in the following case 
report. 

Case 18.—A little girl, 11 years of age, was referred to us by the orthodontist with 
the request that we remove the unerupted bud of the lower right second premolar which 
was lying horizontally between the roots of the first premolar and molar. The bud not 
only was in oblique horizontal position, but its rotated crown was directed lingually 
against the root of the first molar. The lower left second premolar was in normal position 
radiographically and its eruption seemed to be somewhat delayed. Otherwise, the patient 
was in excellent health and laboratory examinations were negative. 


A. B. 


C. 


Fig. 21.—Case 18. Impaction of incompletgly formed mandibular right second premolar in 
horizontal transverse position. Radiographic localization. 


The unerupted bud was removed through a buccal approach by the use of a peri- 
apical teaser exerting linguobuccal pressure on the bud and by lateral elevation with two 
periodontal curettes; the dental germ was removed without traumatizing the adjoining 
teeth. No mobility was found after the operation. Healing progressed normally. 


One could discuss here the indications for surgical exposure of the un- 
erupted tooth and orthodontic repositioning or positioning of the tooth by 
surgical orthodontics. Although technically feasible, this alternative treat- 
ment would not have helped the patient a great deal because of early loss 
of the lower left permanent molar, which created a space on the opposite side 
of the arch. The orthodontist advised against repositioning because of the 
already present malocclusion requiring immediate treatment. 

Oblique premolar impactions are not too difficult, as usually an edentu- 
lous space is present and direct approach through the ridge makes access 
much easier. The technique for removal is similar to the management of the 
horizontal premolar impaction and will be discussed in the following ease. 
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Case 19.—The prosthetic section referred a 19-year-old white boy because of marked 
in the right first molar region and inability of the patient to wear his lower partial 
ture which had been adjusted repeatedly. The denture had been constructed about 
year before, and shortly after insertion of the appliance the symptoms appeared. 
Clinical examination revealed a partially edentulous mouth, in good repair with nor- 
y formed ridges. There was a pocket on the mesial of the lower right second molar. 
right second premolar and first molar were missing. A hard mass was felt near the 
md molar on the ridge. Radiographic examination revealed a horizontal second pre- 
ar impaction with enlarged pericoronal follicular space apparently communicating with 
» periodontal pocket on the mesial of the second molar. The tooth was lying parallel to 
mandibular ridge. Odontectomy was indicated before construction of a new partial 
ture, to eradicate a focus of chronic infection which could ultimately result in the loss 


the lower right second molar. 
> 


B. 


Fig. 22.—Case 19. Horizontal impaction of lower right second premolar; radiographic localiza- 
tion. 


Odontectomy was performed on Sept. 29, 1954, by sectioning and splitting of the 
ith. The operation was simple and no immediate complications resulted. On Nov. 3, 
4, after a seemingly uneventful postoperative course, a localized osteitis declared itself. 


"he patient was treated with high dosages of penicillin and streptomycin, and healing by 


ondary intention was finally achieved. A small defect remained near the second molar. 
is tooth was retained as a partial denture abutment. 
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This case conveys two lessons: first, one should take a full radiographic 
series before constructing any prosthetic appliance, as hidden dangers may 
await below the normal-appearing gingiva; second, an effortless and seem- 
ingly easy operation should not lead us to a false feeling of security, but un- 
relentless attention to smallest details should be ever present in our minds. 
Complications are better prevented than cured. Careful débridement of the 
socket after odontectomy, as well as removal of all bone spicules, minimizes 


the possibility of postoperative osteitis. 
Another case emphasizes again the importance of pretreatment radio- 
graphs. 


Case 20.—A fixed bridge was indicated to replace a missing lower right second pre- 
molar. The first molar presented a deep cavity and was to be used as a bridge abutment 
if no pulp exposure was found. The patient, a healthy 19-year-old boy, complained occa- 
sionally of a dull, intermittent pain in the lower right mandibular region. Clinical exami- 
nation was negative, except for carious teeth and a missing lower right second premolar. 


Fig. 23.—Case 20. Deep vertical impaction of lower right second premolar. 


Radiographic examination revealed a vertical bony impaction of the mandibular second 
premolar, slightly tilted toward the distal, presenting an enlarged folicuar sac and a 
marked area of peripheral bone condensation around the crown of the tooth. The inferior 
alveolar canal dipped down considerably and it appeared that the apex of the tooth was 
located over or in the mental foramen. Physical and laboratory examinations were negative. 

The impacted tooth was indicated for removal for pathologic and prosthetic reasons. 
Because of the vertical position and close relationship to the inferior alveolar nerve, great 
care had to be exerted during surgery to prevent injury to those structures. 

The patient was admitted to the hospital and odontectomy was performed on Aug. 6, 
1953, under local block anesthesia. Because of the edentulous area and a deep mucobuccal 
fold, access was excellent and the tooth was readily removed after sectioning and splitting of 
the crown. The root was elevated into the crown space. The follicular sac was enucleated 
in toto and the wound was closed by primary intention. 

The patient made an uneventful recovery. After healing was complete a fixed bridge 
was constructed. No paresthesia resulted from the operation. 
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If the deep vertical impaction of the lower premolars is not unusual, 
mplete horizontal transverse position of a premolar between the roots of 

overretained deciduous molar not only is of real diagnostic interest, but 
so has immediate practical surgical implications. Should the deciduous 
oth be extracted, although it acts as space maintainer and serves a func- 
onal masticatory role? We feel that, whenever possible, if the prognosis 
f the deciduous tooth is fair or good, it should be maintained on the arch. 
Such a case is now presented. 


Case 21.—Vague pain in the lower right mandibular region prompted the patient, a 
l-year-old white man, to seek dental attention. Examination revealed an overretained 
wer right deciduous second molar, slightly tender on vertical percussion; no caries was 
oted in the lower right posterior teeth. The deciduous tooth presented a large MOD 
imalgam filing and was not loose. Radiographic examination disclosed resorption of the 
distal root of the deciduous tooth. A horizontal transverse impaction of the lower right 
permanent second mandibular premolar was noted with the crown lying toward the buccal. 
Odonteetomy of the unerupted premolar was performed on Novy, 15, 1954, under local 
block anesthesia. The tooth was approached from the buccal, a traction hole was drilled 


Fig. 24.—Case 21. Transverse oblique impaction of lower right second premolar with over- 
retained second deciduous molar and partial resorption of distal root. 


into the crown, and the tooth was displaced toward the buccal; when the crown was ac- 
cessible to the application of a forceps, it was gently delivered. The deciduous molar was 
not traumatized or injured in any way. The operative wound was closed and the patient 
made an uneventful recovery. The deciduous tooth was preserved and functional. 


The patient was very grateful that the deciduous molar could be saved. 
Conservative surgical management is usually followed by rewarding results. 

In the preceeding pages, the surgical treatment of unerupted maxillary 
and mandibular canines and premolars has been presented by a discussion of 
actual eases. Exceptionally, several or all canines and premolars are im- 
pacted in the same patient. Their management does not differ materially 
from what has been said previously. Treatment requires a detailed study 
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of all factors at hand. A step-by-step operative procedure applicable to the 
individual problem is planned, and the impacted teeth are removed by quad- 
rants. Such a ease is illustrated in Fig. 25. 

Occasionally, in spite of good planning and atraumatic surgery, operative 
and postoperative complications occur. One must be aware of them in order 
to be able to handle them competently. 


Hf = 


C. 

Fig. 25.—Multiple impactions. A, Bilateral maxillary and mandibular canine impactions. 
B, Impactions of mandibular third molars. C, Impaction of lower right first premolar. 
Complications During and After Removal of Unerupted Canines 
and Premolars 


Luxation of Teeth.—Loosening of an adjacent tooth will not result in 
loss of the tooth if it is not displaced out of the socket, with interruption of 
its blood supply. It will become firm again if ground out of occlusion. If 
the tooth is very loose, a wire ligature can be used for its immobilization. 
This accident is best prevented by holding the tooth firmly with the fingers 
while removing the impaction and by avoiding the use of an adjacent tooth 
as a fulerum. 


Fracture of a Large Section of Alveolar Bone.—This accident is rare if 
proper precautions are taken during the elevation and forceps delivery of 
the tooth. Forceful extraction is to be considered poor technique; a curvature 
at the apical end will lock the tooth in the bone. Fracture is usually seen 
in older and edentulous patients when the bone is highly calcified and un- 
yielding. Also, hypercementosis of the root of the impacted tooth often 
causes such complications. If such an accident occurs, it should be treated 
like an alveolar fracture by wiring or splinting. If the bone fragment is 
small, it ean also be removed. 
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Perforation of the Maxillary Sinus or Nasal Fossa.—This is not an in- 
quent complication, especially when high lingual or labial impactions are 
moved. Unless infection is introduced into the cavity, no serious sequellae 
ill ensue. The mucoperiosteal flap, if properly designed, will be supported 

healthy bone and will cover the perforation as well. Healing will follow 
normal course. In no ease should the nasal fossa or maxillary sinus be irri- 

ated. Generally the schneiderian membrane is still intact, although pushed 
way from the bony wall. When an impacted canine or premolar is removed 
rom the maxillary sinus proper, a classical Caldwell-Lue operation should 
performed with an inferior meatus window for proper drainage. If a 
ooth or root is displaced into the nasal fossa or maxillary sinus, immediate 
emoval is indicated if the tooth or root can be localized properly and ap- 
proached without traumatizing the operating field. 


Perforation of the Floor of the Orbit.—Except in cases where the tooth 
is lying directly in the floor of the orbit, such a complication is unlikely. The 
important point in such an event is not to push a bone sliver or spicule, the 
entire tooth, or parts of it into the orbital cavity because of the presence of 
vital structures. If a bone chip is present in the floor of the orbit, it should 
be carefully picked out. If displacement of a tooth or other foreign body 
is observed, immediate consultation with an ophthalmologist should be re- 
quested. 

Fracture of the Root Apex.—This complication is infrequent, indeed, be- 
cause of the bulky and thick roots of the canine and second premolar. The 
root may be slightly bent or may present an apical curvature, but generally 
it is not thin and bayonet-shaped. When this complication arises, it is usually 
extremely diffeult to remove the apex because of the roots of the adjacent 
teeth and the presence of the maxillary sinus or inferior alveolar canal. <Ac- 
cess and visibility are essential; therefore, in most cases the entire socket 
has to be opened. This results in great bone loss and entails definite risks. 
Displacement of the apex into the soft tissue, maxillary sinus, facial spaces, 
inferior alveolar canal, ete., have to be considered if the apex is to be re- 
moved at all costs. Usually, the root of an unerupted tooth is not infected 
and the periapex is normal; therefore, it is safer and justifiable to leave the 
apex where it is. 

Hematoma of the Hard Palate, Infraorbital Region, Floor of the Mouth, 
and Lower Lip.—Bleeding into the loose, areolar connective tissue of the 
canine fossa is seen more frequently than a hematoma of the hard palate or 
floor of the mouth. This complication is usually caused by incomplete hemos- 
tasis during the operation or by injury to a vein plexus during the injection 
of the anesthetic. A large hematoma results in considerable pressure pain, 
invites infection, and also occasionally results in breakdown of the suture 
line. Aspiration of the hematoma is indicated in cases of massive intratissular 
hemorrhage. A hematoma of the hard palate is usually prevented if a pack- 
ing is inserted after closure of the incisions or if a splint is used to bold the 
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mucoperiosteum against the bone. Hyaluronidase is helpful in absorption 
of traumatie swelling and blood clots. If the bleeding persists, hemostasis 
must be established by pressure or by tying of the bleeding vessel. Lacera- 
tion of the inferior alveolar artery can result in a severe postoperative hemor- 
rhage. During the operation, bleeding seems to be controlled by aspiration 
and vasoconstriction produced by epinephrine. As soon as the adrenaline effect 
subsides, secondary compensatory vasodilatation occurs and active bleeding 
has been observed. Control of hemorrhage is familiar to the oral surgeon 
and there is no need for a detailed discussion. 

The infraorbital, nasopalatine, and anterior palatine vessels also can be 
involved, and bleeding here may be extremely hard to control. Pressure and 
soaked Gelfoam in thrombin give good results. ; 


Infection.—Acute alveolar abscesses and/or cellulitis of the facial spaces 
are infrequent. They are prevented by strict observation of surgical asepsis, 
as it applies to oral surgery. Gentle handling of tissues also maintains their 
high natural defenses. Acutely infected cases are not operated upon until 
a subacute or chronic stage is reached. Prophylactic administration of anti- 
biotics today has almost completely eliminated postoperative infections. Only 
one case of cellulitis following the surgical removal of an unerupted maxillary 
canine was seen in our series in over four years. Osteitis is seen occasionally 
and is usually caused by frictional necrosis of bone or bone spicules left be- 
hind in the socket. 


Neurological Complications.—Temporary anesthesia or paresthesia of the 
upper lip, anterior gingiva, anterior teeth, hard palate, lower lip, chin, and 
lower anterior teeth has been observed. Damage to the neurovascular supply 
to those regions occurred during the operation. Generally, this annoying 
condition is a temporary one and normal sensory response is restored within 
a few days, weeks, or months. Pulp testing of the adjacent teeth is indicated 
to follow healing. In extremely rare cases, a temporary paralysis of one of 
the: muscle groups of facial expression is observed. Terminal fibers of the 
facial nerve were injured during the operation. Fortunately, this is only 
a temporary state of affairs and the paralysis subsides promptly. 


Complications of Surgical Orthodontics—Two dreaded complications 
have been observed: (1) failure of reattachment of the periodontal fibers and 
(2) pulp death. In both cases, the tooth is usually lost. In the first case, the 
tooth is exfoliated as a foreign body; in the second, infection sets in at the 
apex and the tooth becomes loose and is lost. Such accidents are caused 
primarily by poor selection of cases and by traumatic repositioning, with too 
much displacement of the tooth bud severing the blood supply. Only rotation 
around an almost fixed apical point is permissible; slight displacement by 
traction of the apical base is tolerated if the diameter of the root is wide and 
the neurovascular supply moves with the tooth. Fully formed teeth, if only 
tilted around the apex, have a chance to remain vital. Apical displacement 
usually results in pulp death. 
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Fracture of the Mandible——Odontectomy of impacted mandibular canines 
d premolars in elderly and edentulous patients can result in fracture of the 
indible. The patients should be informed of this possibility before the 
eration if the tooth is in such a position that this complication is expected. 
such an impaction is asymptomatic and does not cause any pathologic 
ndition, it is better to leave the tooth alone than to have to treat a fracture 
an edentulous patient whose bone is avascular. If such an accident hap- 
‘ns in spite of all precautions, the fracture is treated lege artis. 


Summary 


A tableau has been sketched of the surgical problems encountered in the 
reatment of unerupted maxillary and mandibular canines and premolars. 
mphasis has been placed on the fundamental anatomic, physiologic, patho- 
logic, elinieal, radiographic, and surgical factors underlying successful treat- 
ment of impacted canines and premolars. Etiology, surgical pathology, diag- 
nosis, and radiographic localization have been stressed. Surgical technique 
has been illustrated by case reports. 


Conclusion 


It can be stated that successful management of unerupted canines and 
premolars is based on a good working knowledge of the basic sciences as ap- 
plied to the specific problem at hand. Evaluation of the surgical risk and 
selection of eases are just as important as surgical technique. Application of 
general principles of surgery, based on regional anatomy and modern physi- 
ology, results in atraumatie odontectomy of unerupted teeth. A spectacular 
display of complicated surgical techniques does not, in any way, promote 
rapid healing and recovery of the patient if fundamental principles of surgi- 
cal therapy are disregarded. Our objective in treatment is the welfare of 
the patient and not the removal of a tooth. 


The author desires to express to Dr. Leon Perahia, formerly orthodontist at 1600th 
USAF Hospital, his gratitude for his valuable advice, consultation, and orthodontic treat- 
ment of the clinical cases presented in the portion of this article dealing with repositioning 


of canines and premolars. 
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Operative Oral Surgery 


SOLITARY PLASMA-CELL MYELOMA OF THE MANDIBLE 


Epwarp ©. Hinps, B.A., D.D.S., M.D.,* anp Joun E, PuLeasants, D.D.S.,** 
Houston, TEXAS, AND WELDEN E. BELL, D.D.S.,*** Dauuas, TEXas 


HE solitary plasma-cell myeloma of the mandible is a rare disease entity. 

After a thorough search of the literature, we were able to find reports of 
only four other eases.1** The isolated myeloma of any part of the body is com- 
paratively rare. Kaufman® states that only three eases were found in 4,000 
autopsies at Bellevue Hospital and only four cases in 9,000 autopsies at Johns 
Hopkins Hospital. 

The first ease of myeloma was reported by MacIntyre,°® in 1850, under the 
name of mollities ossium. Bence-Jones’ was the first to show the presence of an 
unusual protein substance in the urine. Rustizky* is generally credited with the 
first histologie definition and seems to have been the first to recognize that the 
disease is a specific affection of the bone marrow. Kahler® appears to have been 
the first author to deseribe the clinical condition. 

There has been much discussion, contention, and disagreement for many 
years regarding the histogenesis of myeloma and also concerning the possibility 
of a single lesion being simply a precocious forerunner of a generalized myeloma- 
tosis. Cutler, Buschke and Cantrill’® state: ‘‘Myeloma arises as a single lesion 
and metastasizes just as any other malignant tumor. The element of invasive- 
ness characteristic of malignancy is found in the demineralization and destrue- 
tion of bone.’’ This theory of a single focus, however, is not held by many 
investigators. Most authorities today seem to agree that myeloma is a tumor 
of bone marrow and may manifest itself as a single lesion or as multiple lesions. 

Christopherson and Miller*® state: ‘‘The weight of evidence seems to in- 
dicate that multiple myeloma, whether a true neoplasm or not, is characterized 
by multiple foci of origin rather than solitary origin and subsequent metastasis.” 

Anderson™ and others believe that myeloma cells develop from reticulum 
or reticulo-endothelial cells. If this is true, then the occurrence of the many 
variants that are described could be explained. The reticulum cells are sup- 

*Bertner Professor of Surgery, University of Texas, Dental Branch, Houston, Texas. 


**Lieutenant Colonel, DC, USA; University of Texas, Dental Branch, Houston, Texas. 
***1319 Medical Arts Bldg., Dallas, Texas. 
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posedly potential sources of cells of various types. Plasma cells pass through 
developmental stages, during which the typical features of the adult cells are 
not present. If tumors are composed of cells in these developmental stages, 
they might show corresponding variations that could be responsible for the 
diverse descriptions that one finds throughout the literature. 

Some pathologists have attempted to classify myeloma as to cell type 
(plasma, myeloid, erythroid, and lymphoid). Lichtenstein and Jaffe,’* how- 
ever, assert that they should not be divided into various subvarieties, but that 
the neoplasm has a single cell type which may vary but which should be 
designated as the myeloma cell. Plasma cells are commonly found in chronic 
inflammatory conditions and are particularly likely to be seen in the oral 
cavity. The mere presence of large numbers of plasma cells should not be 
a reason for the diagnosis of a plasma-cell tumor. It is interesting to note 
that plasma-cell tumors do appear first in soft tissue at times (the most com- 
mon location being the nasopharyngeal region), but they also have been seen 
in many other areas, such as stomach, mediastinum, lung, small bowel, thyroid, 
skin, and cervical lymph nodes. It is also interesting that occasionally (about 
thirty-five cases reported) plasma-cell tumors occur with the clinical and 
hematologic manifestations of a leukemia."* 

Apparently, there are no criteria and absolutely no histologic aids in 
differentiating the solitary myeloma from the multiple myeloma. The well- 
differentiated form of multiple myeloma is definitely indistinguishable from 
the solitary type. Some investigators, however, are of the opinion that the 
solitary lesions never present the variegated picture of some of the multiple 
lesions, and when the variegated tumor is seen the chances are that it is 
multiple myeloma. 

The roentgenologic appearance of a single lesion is nonspecific. In the 
mandible especially, such a lesion could have the same appearance as an 
ameloblastoma, giant-cell tumor, or any of the frequently seen cystlike lesions. 
For this reason, this disease should be considered when any of these lesions 
are studied roentgenographically. 

When myeloma is suspected or proved histologically, an immediate at- 
tempt should be made to determine whether it is a solitary lesion and will 
remain such or whether it is an early manifestation of a later generalized 
myelomatosis. While it is impossible to ascertain positively and the old axiom 
of ‘‘time will tell’’ applies, there are surely means of getting clues as to the 
possibilities and probabilities. First, a thorough roentgenographic examina- 
tion of the entire skeletal system should be obtained. Second, the urine should 
be examined for Bence-Jones proteins, along with sternal bone marrow studies, 
serum protein, and blood chemistry. Ackerman" states that in 100 per cent 
of single cases, all these tests will be negative or normal. Lane? also suggests 
that electrophoresis studies should be made, which is the migration of colloidal 
particles under the influence of an electric current. He says that this gives 
a method of separating the various components of proteins which cannot be 
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‘one chemically or by other physical means. If a single lesion is discovered 
d all the above tests and examinations do not reveal any evidence of other 
sions, then treatment should be started to eradicate the lesion. Irradiation, 
rgery, and a combination of the two have all been used successfully. It is 
iv belief that solitary myeloma does occur, that it is amenable to treatment, 

ud that the prognosis is good, whereas it appears that any treatment rendered 

i multiple myeloma is purely palliative and the life expectancy is six months 

io two years. 

Clinically, the first and outstanding complaint of this disease is usually 
iin which is fairly well localized to the area of the lesion. It is described as 
ching and chronic, and gradually increases in its severity. A mass may or 
ay not be palpable but, when present, it is usually very tender. Pathologic 

fractures occur fairly frequently, especially with slight trauma. Gootnick™ 
maintains that generalized weakness and anemia, hyperproteinemia, renal 
damage with accompanying nitrogen retention, low blood pressure, albu- 
minuria, and urinary casts seen so commonly in multiple myeloma are seldom 
encountered in solitary myeloma. 

There has been insufficient time to establish the unequivocal fact that the 
case to be presented is a solitary plasma-cell myeloma. There are, however, 
many clues that point toward this being one of the rare solitary lesions of the 
mandible. Histologically, the diagnosis of plasma-cell myeloma has been agreed 
upon by several competent and prominent pathologists. The skeletal roent- 
genographie survey does not reveal presence of any other lesions. The tests 
for Benee-Jones proteins in the urine have been negative. Although electro- 
phoresis studies were conducted and reported as showing no variation from 
that to be expected in the normal and that the absence of evidence for in- 
creased globulin fractions was against myeloma diagnosis, it does not appear 
sufficient diagnostic evidence to rule out the original diagnosis. All the other 
tests (serum protein, blood chemistry, etc.) were within normal limits. There 
is one other point in favor of the diagnosis of a solitary lesion according to 
Sherman,’® who states: ‘‘Tumors of myelomatous series may be seen in the 
jaw. However, multiple myeloma is usually widespread before mandibular 
involvement oceurs.’’ Although this tumor was resistant to irradiation, it 
does appear that surgery has affected a cure. 


Case Report 


History.—The patient, an 18-year-old white woman, was referred because of swelling 
of the right jaw. In April, 1953, she developed pain around the lower right first molar 
tooth. In July, 1953, the patient first noticed a small swelling of the gingiva opposite the 
aching tooth. A biopsy was performed in September and was reported as inflammatory 
process. Later in the same month the lower right second premolar and the first and 
second molars were extracted and the adjacent bone and soft tissue were curetted. 
The process continued and four subsequent curettements were performed, three of which 
were extraoral procedures. The last biopsy was performed in January, 1954, and at that 
time collections of plasma cells were noted and plasma-cell myeloma was suggested as a 
possibility. The swelling has increased progressively to the present time. 
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Family History.—The patient’s father, aged 49 years, was living and well, but had 
a history of cancer, type unknown. Her mother was deceased; it was believed that she 
died of heart disease. The patient had two whole brothers, two half brothers, and two 


half sisters, all living and well. 

Examination.—Physical examination was essentially negative except for a swelling 
of the right mandible (Fig. 1). Examination of the head and neck revealed a swelling, 
apparently a tumor, of the right mandible, that extended intraorally from the first premolar 


Fig. 1.—Preoperative photograph showing swelling. 


Fig. 2.—Intraoral photograph showing alveolar enlargement due to tumor. 
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the retromolar trigone (Fig. 2). It measured approximately 2.5 em. buccolingually and 
slightly fluctuant. It was extremely tender to palpation. The lower right second 
nolar and the first and second molars were missing. The tumor extended to the occlusal 
face of the third molar. Extraorally, the tumor occupied the submaxillary triangle and 
ended into the submental area. 
A. 


B. 


Fig. 3.—A, Lateral oblique roentgenogram of right mandible showing bone destruction 
ind previous surgical defect. B, Posteroanterior roentgenogram showing bone destruction and 
revious surgical defect. 
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Roentgenographic examination of the right mandible revealed an area of bone destruc- 
tion in the body with considerable lysis of bone about the socket of the third molar tooth, 
as well as adjacent to it (Fig. 3). Anterior to what appeared to represent a surgical 
defect was additional bone destruction. The appearance suggested a neoplastic, rather than 
an inflammatory, process. The type of neoplasm which produced the lesion, however, could 
not be determined by radiographic methods. The entire skeleton survey was reported 
as showing no evidence of significant abnormality. The excretory pyelogram was also 
negative. 


Laboratory tests, biochemistry, hematology, and urinalysis were within normal limits; 


serology was negative and urine was negative for Bence-Jones proteins. 


Fig. 4.—Preoperative photograph showing no improvement after irradiation. 


Two days following the examination, a biopsy was performed with extraction of the 
lower right third molar. The pathologic report was malignant neoplasm, probably plasma- 
cell tumor. With this diagnosis, it was decided to treat the patient with irradiation. She 
was treated with a field size of 644 by 9 cm. on the 200 kv. machine for ten days, with a 
total dosage of 2,000 r (air). The patient was discharged and told to report for examina- 
tion in one month. She did not show any improvement (Fig. 4), and two months after 
her irradiation she was readmitted for hemiresection of the mandible. At this time skeletal 
roentgenologic study was negative and urine was negative for Bence-Jones proteins. 

Operation.—The patient was prepared and draped in the usual manner. A tracheostomy 
was performed by means of a vertical incision under local anesthesia. An endotracheal 
tube was inserted into the trachea and the general anesthetic was administered through 
the pathway. A curved incision was made below the border of the mandible, in the mid- 
line, to a point opposite the angle of the mandible. A pre-existing scar was ellipsed and 
included in the surgical specimen. A vertical incision was dropped from the mid-point of 
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A. 





B. 


taint ee ety. Postoperative lateral oblique roentgenogram of right mandible showing 
teat bee rt eae prosthesis. B, Postoperative posteroanterior roentgenogram showing stainless 
stee Ss Sis. 
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the submandibular incision. The carotid bulb was exposed and the external carotid 
artery was identified and doubly ligated with 00 cotton sutures. Several lymph nodes and the 
submaxillary gland were submitted for frozen section, and were reported negative, The lower 
lip was then split in the midline and connected with the submandibular incision. The soft 
tissue of the cheek was reflected laterally and the tumor was freed up medially. The lower 


Fig. 6.—Photograph 


Fig. 7.—Photomicrograph of surgical specimen. 


right cuspid tooth was extracted and the mandible was severed diagonally at the symphysis 
so that a greater portion of the lower border was removed than the upper border. The 
ramus was skeletonized and the right mandible disarticulated. A stainless steel rod 
previously contoured to replace the right mandible was placed in position, two screw holes 
were drilled in the stump, and the prosthesis was fixed with screws (Fig. 5). The wound 
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s closed in layers, with 000 chromic catgut for the mucosa and deep tissues and 00000 
tton sutures in the skin and vermilion border of the lip. Two rubber drains were inserted, a 
\derate pressure dressing was applied, and the patient left the operating room in good 
ndition. When the patient reacted, the mandible was immobilized with intermaxillary 
res and elastic traction. 

The pathologie report of the surgical specimen was plasma-cell myeloma (Figs. 6 and 7). 

The patient did well postoperatively, but developed an infectious process with severe 
iin and swelling the third week. The stainless steel prosthesis was removed the fifth week 


Lec 


Fig. 8.—Postoperative photograph of patient. 


following the mandibular hemiresection. In our opinion, however, the prosthesis served a 
good purpose in allowing the scar tissue to form without collapse of the right side of the 
face and resulted in a better cosmetic effect. 
The patient, at present, is asymptomatic (Fig. 8). Ten months have elapsed since 
the surgical procedure, and almost two years since the first symptoms of this tumor. 
Addendum: Latest examination of the patient in December, 1955, eighteen months 


following surgery, reveals no evidence of residual disease. 


Summary and Conclusions 

1. A ease of plasma-cell myeloma of the mandible is presented. It is our 
sineere belief, at this time, that this is one of the rare solitary lesions of the 
mandible, reported only four times previously, and that the treatment rendered 
has affected a cure. 

2. The roentgenologic appearance of the myeloma is nonspecific. In the 
mandible, it should be considered when any of the numerous cystlike lesions 
are studied. 

3. The histogenesis of the myeloma is not definite. 
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4, There are no histologic aids in determining whether a single lesion is 
a true solitary myeloma or just an early lesion of multiple myeloma. 

5. Multiple myeloma exhibits multiple foci of origin. 

6. Complete skeletal roentgenographic examination, plus urinalysis for 
Bence-Jones proteins, serum protein, sternal bone marrow studies, blood 
chemistry, and electrophoresis studies, should be accomplished after discovery 


of a single myelomatous lesion. 
7. Even if all examinations and tests are normal or negative after dis- 
covery of a single myeloma, only the passage of time can prove a true solitary 


myeloma. 
8. True solitary plasma-cell myeloma does exist; it is amenable to treat- 


ment; and the prognosis is good. 
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Periodontia 


THE EFFECT OF SINGLE AND MULTIPLE TOOTHBRUSHING IN THE 
CLEANSING OF THE NORMAL AND PERIODONTALLY INVOLVED 
DENTITION 


Henry M. GotpmMan, D.M.D., Boston, Mass. 


HERE have been numerous reports in the dental literature concerning the 

effectiveness of various methods of toothbrushing and the benefits derived 
therefrom in the prevention and maintenance of gingival health. Much contro- 
versy has arisen concerning the modus operandi, whether it be the cleansing 
or massage effect of the particular method of brushing. To date no complete 
answer has been found to the problem. 

In recent time there has been much discussion as to the effectiveness of a 
single daily brushing session versus multiple brushings. Claims for both have 
been made. To determine the effect on the cleanliness of the teeth, a study 
was undertaken to ascertain the benefits of single, as opposed to multiple, 
brushings. 

Protocol 

Three groups of subjects were selected: the first consisted of eight persons 
with intact dentitions and healthy gingivae; the second group was composed 
of twelve persons with complete but periodontally involved dentitions (these 
had been treated periodontally) ; and the third group included six persons who 
had the same dentitions as Group 2, but who had not been treated periodontally. 
All participants were taught the modified Stillman-McCall toothbrushing tech- 
nique and were deemed proficient in its performance. They were directed 
to brush one side of the mouth once daily and the other side three times a day. 
rushing was performed before breakfast, after lunch, and after dinner. Fre- 
quent examinations were made to determine the results. The duration of the 
experiment was two months. 

Findings 

Examination of the eight subjects with healthy dentitions showed no 
obvious changes on either side. The gingival health on the side brushed once 
daily presented no change from the side brushed more often. The teeth were 


; From the Riesman Dental Clinic, Beth Israel Hospital, Boston, Massachusetts, and the 
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This research was done under a grant from Bristol-Myers Co., New York, N. Y. 


203 





204 HENRY M. GOLDMAN 


free from debris on both sides; in a few instances, disclosing solution was used 
on examination and this critical procedure likewise disclosed no differences. 

However, examination of the group of persons who had been treated for 
periodontal disease showed marked differences between the side brushed a 
single time and the one brushed in multiple sessions. Debris, materia alba, and 
food lodgments were present to a far greater degree in the former. It is 
of interest to note that in those cases where the embrasure area was not filled 
by tissue, those regions collected material far more on the singly brushed side. 

The group affected by periodontal disease, but untreated, presented 
essentially the same findings as the second group. The side brushed more 
often appeared cleaner than the other side. 


Discussion 


From this experiment it appeared that, in healthy mouths, single daily 
brushings effected as complete cleansing as did multiple brushings. However, 
when periodontal disease is present, a single brushing is not sufficient to cleanse 
the teeth adequately when compared with the degree of cleansing obtained by 
three daily brushings. This gives rise to an interesting point: that healthy 
mouths do not tend to clog food or produce materia alba, whereas in perio- 
dontally involved mouths there is no particular self-cleansing ability. Mini- 
mum cleansing is not sufficient to overcome this latter handicap and it seem- 
ingly requires more frequent brushings to obtain a satisfactory cleansing of 
the teeth and covering gingivae. 

Conclusions 


A single brushing was effective in cleansing a healthy dentition but was 
not sufficient in a person with periodontal disease. In the latter instance, three 
brushings cleansed far better and were able to keep the teeth and gingivae 
relatively clean. 





Anesthesiology 


[HE REACTION OF RAT MUSCLE TO THE CONSTITUENTS OF 
PROCAINE-EPINEPHRINE SOLUTIONS IN CONCENTRATIONS 
USED FOR DENTAL PREPARATIONS 


Emmett R. Costicu, D.D.S., M.S., Px.D.,* RocHester, N. Y. 


ITH fifty years of experience in the clinical use of local anesthetics, it 

has become well established that small quantities of a procaine solution, in 
the recommended coneentrations, are relatively safe as far as systemic toxicity 
is concerned. More thought is now being given to the tissue toxicity of these 
solutions. The white rat is frequently used to study the toxicity of local anes- 
theties. It has proved to be very useful in the determination of minimum lethal 
doses and LD,o’s for new anesthetics and their mixture with vasoconstrictors. 
Because the white rat has been used extensively for systemic toxicity studies, 
it is natural to assume that investigators may find this animal equally re- 
liable for studying the histopathology of injected areas. Inasmuch as various 
factors affect degrees of toxicity and species differ in susceptibility to dif- 
ferent agents, tissue toxicity studies on local anesthetics will require pre- 
liminary studies on the susceptibility of the species to the various anesthetic 
agents and their adjuncts as used in clinical practice. 

Dietrich and Beutner,’ in a study to determine the least irritating of 
topical anesthetics, noted that rabbits receiving intramuscular injections of 
2 per cent procaine showed no local reaction to it, regardless of the quantity 
injected. On the other hand, Allen and Safford? have said that in rats necro- 
sis occurs from the simple injection of procaine solutions as dilute as 1.0 per 
cent given subeutaneously or intramuscularly, but not intraperitoneally. 
They stated that rats commonly die from this cause after several days or else 
recover with slow-healing ulcers. 
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Dentistry, and the Eastman Dental Dispensary. 
ment Board, Office of the Burgeon’ General, Department of the Army. (Contract No- W th 
007-MD-420) and is based, in part, upon the thesis of the author which was submitted in 


— fulfillment of the requirements for the degree of Master of Science in Pathology, June, 
949. 

Presented before the 28th General Meeting of the International Association for Dental 
Research, French Lick Springs, Indiana, March 24 to 26, 1950 (Abstracted in the Journal of 
Dental Research 29: 677, 1950). 

*Present address: School of Dentistry, University of Michigan, Ann Arbor, Michigan. 


205 





206 EMMETT R. COSTICH 


Hamilton and co-workers* have shown, in the guinea pig, that systemic 
toxicity does not parallel tissue toxicity (dermas). Lundquist and associates‘ 
noticed a high frequency of hemorrhages and prolonged healing time of 
lesions in rabbits’ ears from the intradermal injection of 0.2 ml. of procaine 
solution 2.0 per cent plus 1 :80,000 epinephrine. 


Experimental Background 


In an initial study, the toxicity of discolored procaine-epinephrine solu- 
tions was determined when administered intramuscularly to white rats (Wis- 
tar strain). No systemic reactions were observed, but histologic examination 
of the injected area revealed, in several of the sixteen animals, acute and 
chronic inflammation associated with muscle necrosis. No inflammatory re- 
actions had been noticed before the animals were sacrificed, nor were any 
noticed at the time specimens were taken for histologic preparation. The re- 
action was noticed in control animals receiving fresh solution, as well as in 
those receiving discolored solutions. Fig. 1, A and B, shows sections from an 
uninjected animal. Fig. 2, A and B, shows the type of reactions which 
occurred ninety-six hours following fresh procaine-epinephrine injections. 
The study was repeated on a larger group of animals, with similar results. 

A third study was then made, in which six rats were injected with fresh 
solutions of 2.0 per cent procaine plus 1:50,000 epinephrine in the right hind 
leg and 2.0 per cent procaine without epinephrine in the left hind leg. 
Histologic examination of these areas after seventy-two hours revealed vary- 
ing degrees of inflammation associated with necrosis and some beginning re- 
pair of the muscle. Two of the rats receiving procaine alone showed no re- 
action, but this was probably due to a poor choice of the area of biopsy. The 
other areas injected with procaine without epinephrine showed definite in- 
flammatory reactions. 

In an effort to determine the cause of the tissue damage, an experiment 
was set up to study the reaction of rat muscle to the various constituents of 
the procaine-epinephrine solution as used in dentistry. 


Method 

The 2.0 per cent procaine solution* (pH 6.3) was freshly prepared from 
sterile normal saline. The epinephrine solutiont was diluted from a fresh 
stock solution to a final concentration of 1:50,000 in normal saline solution 
(pH 4.8). The sodium bisulfite solution,t having a concentration of 0.0015 
gram per milliliter in normal saline, was prepared from a new supply of 
chemically pure erystals (pH 4.3). Sterile normal saline§ (pH 6.1) was used 

*Procaine: Crystal, Abbott Laboratories, Chicago, Illinois. 

jEpinephrine: 1:1,000 solution, Winthrop-Stearns, Inc., New York, prepared by phar- 
macy, Strong Memorial Hospital, Rochester, New York. 

tSodium bisulfite C.P.: J. T. Baker Chemical Co., Phillipsburg, New Jersey. 


§Sterile normal saline: Central Supply Room, Strong Memorial Hospital, Rochester, 
New York. 





MUSCLE REACTION TO PROCAINE-EPINEPHRINE SOLUTIONS 


B. 


Fig. 1.—A, Section through the muscle showing normal tissues. In general, all sections 
showed this characteristic pattern. (Magnification, X10; reduced \o.) 
_ B, Higher-power view of the upper right corner of areolar tissue seen in A. (Magnifi- 
cation, K100; reduced Yo.) 
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B. 


_ 


g. 2.—A, Section four days following injections of procaine 2 per cent plus 

1: 50,000 epinephrine, illustrating the acute reaction which took place. The inflammatory 

cells are predominantly polymorphonuclear leukocytes. (Magnification, x10; reduced Yo.) 

B, Higher-power view taken along the left border of the areolar space. (Magnification, 
<X100; reduced Yo.) 
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trol injections. The needles used for injection were new, and care was 
in handling them to prevent damage to the points. The syringes and 


us 
nev les were carefully cleaned between injections of different solutions to 
av. d contamination. 

(he rats (2-month-old stock males of Wistar strain) were injected with 
0.2. ml. of solution in the muscle of each hind leg, posterior to the femur and 
ce ivally in the tissue. Ten rats were used to test each agent. One-half the 


als were sacrificed after forty-eight hours, and the remainder after 
y-six hours. Specimens of the injected area were fixed in Zenker’s solu- 


and sections were stained with hematoxylin and eosin. 


Results 


Normal Saline.—The sections from the animals receiving normal saline 
wed no inflammatory lesions and resembled the control tissue sample taken 
from the same area in uninjected rats. 

Procaine 2 Per Cent.—The sections taken at forty-eight hours revealed 
fairly well-loealized, acute inflammatory reactions. There were many areas 
of musele necrosis and fibrinous exudate between the muscle bundles, as well 
as in the areolar tissue about the large blood vessels and nerve trunks. The 
ninety-six-hour sections were similar to the earlier ones, but were less acute. 
There was some beginning repair of the damaged muscle. 

Epinephrine 1:50,000.—The sections from these animals at forty-eight 
hours showed a subacute inflammatory reaction associated with muscle necro- 
sis. The inflammation was more widespread in these slides but not as severe 
as that seen with procaine. The damaged muscle tissue had begun to re- 
generate. At ninety-six hours, muscle regeneration was visible throughout 
the insulted areas. 

No damage to nerve trunks was seen in the procaine sections, while three 
of the sections from epinephrine injections showed an inflammatory reaction 
in small nerve trunks passing through the central areas of the affected tissue. 

Sodium Bisulfite—The injection of this solution appeared to be quite 
painful for a few seconds after the needle was withdrawn, in spite of the low 
concentration and small quantity used. This had not been the experience 
when injecting the other solutions and may have been due to the low pH. 
One animal died about seventy-two hours after injection; the cause of death 
was not determined. 

Sections at forty-eight hours showed no reaction that compared to the 
severity of those seen with procaine or epinephrine. One animal showed 
localized acute reactions in both legs, with a very small area of muscle necro- 
sis in one leg. The four remaining animals showed diffuse, interstitial, sub- 
acute accumulations of inflammatory cells. 

The ninety-six-hour sections were similar to the earlier ones with one 
exception, where there was a predominance of eosinophilic polymorphonuclear 
lcukoeytes in the seattered areas of reaction. 












EMMETT R. COSTICH 


Discussion 


It might appear rather paradoxical that procaine, a vasodilator, shoul: 
produce a localized reaction and epinephrine, a vasoconstrictor, a more wid 
spread reaction. However, this may be explained by the fact that the vas: 
dilatation of procaine allowed the more dilute solution at the periphery of th: 
injection site to be quickly removed. The epinephrine, on the other hand, ma) 
have produced an ischemia beyond the area of injection, which resulted in 
severe damage in the central portion and lesser damage in the periphera! 
areas. 

The solutions used varied in pH, but this does not appear to have been a 
major factor in the tissue response. The procaine had the highest pH (6.3), 
followed by normal saline at 6.1, epinephrine at 4.8, and sodium bisulfite at 
4.5. If the acidity of procaine-epinephrine solution was the damaging factor, 
the most severe reaction in this experiment would have been expected from 
the bisulfite. 

Trauma does not appear to be an important factor, since none of the 
areas injected with saline showed tissue damage. 

Further study is needed to determine the source of the irritating proper- 
ties of procaine and epinephrine. It is known that these drugs undergo rapid 
metabolic changes following injection, and it may be that one or more of the 
breakdown products produces the tissue damage. 

Species differences for tissue toxicity should be determined for these 
drugs to establish which experimental animal is best suited for further re- 
search in this field. Intramuscular, subcutaneous, spinal, and intradermal 
studies should be made to rule out specific tissue differences. 

The findings presented here might lead one to wonder if the postinjection 
complications of pain and swelling seen occasionally in human patients might 
not be the result of tissue damage from the anesthetic solution. 


Conclusion 


On the basis of this study, it may be said that, on local injection into rat 
muscle, procaine, 0.02 Gm. per cubic centimeter, is severely toxic; epinephrine, 
0.00902 Gm. per cubic centimeter, is moderately toxic; sodium bisulfite, 0.0015 
Gm. per cubie centimeter, is slightly toxic, and normal saline is nontoxic. 
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Oral Pathology 


COMMENTS ON THE SYMPOSIUM, ‘‘SOLITARY BONE 
CYSTS OF THE MANDIBLE”’ 


JoHn G. Wurnery, B.S., M.S., D.D.S., AMaRILLO, TEXAS 


N THE symposium entitled “Solitary Bone Cysts of the Mandible” (ORAL 
peng OraAL Mep., AND ORAL Paru., September, 1955) there exists a con- 
siderable area of disagreement between the several authors. This is a healthy 
situation, although some amount of confusion results. It is healthy for the 
reason that dogma is impeded. In all science, and especially in an entity so con- 
troversial as this, dogmatism has no place. Regarding the disagreement and con- 
fusion, it was my wish to make certain comments when the opportunity to do so 
was presented by Dr. Thoma. 

From this symposium at least one fact of clinical importance already has 
been ascertained. This is that bone cavities in the mandible are not rare. Many 
reports of empty bone eavities have been received recently which indicate a con- 
siderably greater incidence of these lesions than is reflected by previously pub- 
lished case reports. 

The use of the word “progressive”? was intended to emphasize the fact that 
these lesions do have a progressive phase. I believe that the refusal to aecept this 
word as a part of the name of the lesions is justified. One cannot determine 
whether the lesion is in a progressive stage or a regressive stage without ob- 
servation over a considerable period of time. Since exploration to confirm the 
diagnosis is such a simple procedure and an effective treatment, observation 
over a prolonged period is not justified. Exception to this statement would be 
based on the surety of diagnosis by radiographs and the value of observation for 
academic interest. These bone cavities are progressive, of course, only until 
remission begins spontaneously or by surgical interference. It may be that a 
spontaneous hemorrhage, as well as one incurred surgically, initiates the heal- 
ing. Alteration in the blood vessel dynamics is one definite possibility and, of 
course, factors unknown may relate to the spontaneous remission of the lesion. 

Regarding the fundamental nature of the bone cavities, the assumption 
that Blum? made with reference to his Cases 7 and 8 deserves considerable atten- 
tion. This assumption was “that osteitis fibrosa, giant cell tumor, and the 
traumatic bone cyst are related and represent different stages of the same process 
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and finally heal spontaneously if left alone.” This would place at least some of 
these cavities in the realm of dysplasia. This is certainly a broader viewpoint 
and might be preferable to the limitations of the “traumatic bone cyst” category. 
At least until trauma (mechanical) can be proved the cause, or until some better 
understanding of the pathogenesis of these lesions is had, I would prefer to 
desist from labeling these bone cavities or cysts “traumatic.” 

It would be erroneous to insist that all the mandibular bone cavities reported 
have a common etiology. Even within the eases reported in the symposium, there 
are variations in history and findings, both operative and histopathologic. 
Where evidence of etiology is present, as in Waldron’s* case, there appears to 
be no doubt of an extravasation factor. It is in the case without such evi- 
dence that questions do arise. 

Jacobs” clear discussion of the subject reiterates the idea that there is 
‘*pressure in the cavity.’’ He states that ‘‘air under pressure [is] acting as a 
fluid.’’ The presence of air under pressure in these empty cavities has never 
been proved or disproved to my knowledge. Johnson® has stated: ‘‘In a few 
instances, surgeons have also opened such cavities under fluid and have been 
unable to demonstrate the presence of any gas. This, however, is a treacherous 
observation to depend upon because unless the gas is under some pressure, 
which is usually not true, it is not going to bubble out when the lesion is 
opened.’’ 

Certainly, if a lesion is widely opened the surrounding liquid will displace 
any gas present. If the opening consisted of only a needle penetration, the 
gas present might not bubble out. It is very difficult to conceive of gas under 
pressure being possible. It is not a part of the Boetticher and Beneke theory 
of traumatic hematomeyst. 

The history in Jacobs’* Cases 2 and 3 does not conform to the classical in- 
jury of medullary hemorrhage within intact cortical bony plates. Case 2 
followed a penetrating gunshot wound, while Case 3 followed the removal of an 
impacted mandibular third molar. 

Waldron’s’ most interesting and most tragic case presents an unusual 
history for a case of mandibular bone cavity or cyst. The presence of symp- 
toms would indicate that a considerable pressure did exist and that it reached 
a level of pain perception on the second day following extraction. It would be 
interesting to know what contents (liquids or gas) were found within the cyst 
cavity at operation. 

In discussing the pathogenesis of the ‘‘traumatic bone cyst’’ Olech, Sicher, 
and Weinmann® state: ‘‘Many of the trabeculae of the spongiosa would be- 
come necrotic following the necrosis of the marrow itself. However, their re- 
moval might be severely retarded if no living tissue is left in contact with 
those bony surfaces that face the traumatic focus.’’ If the hemorrhage were 
massive, there would be trabeculae quite distant from vital tissue. These 
trabeculae can be resorbed only by the action of living osteoclasts. The re- 
sorption of this calcified bone must be supported by living tissue to the very most 
distant (inner) trabeculae. This might still leave a fairly large cavity. It 
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been pointed out by Sicher that in the young mandible very large marrow 

‘es may exist. After hemorrhage, granulation would proceed from at least 

directions (either end of the continuous marrow cavity). One would expect 
t obliteration of the eavity would occur in accordance with frequently ob- 
ved wound healing characteristics. An example is the healing that occurs 
very large bone cavities after removal of cysts, when the clot has undergone 
olysis long before it has been organized. 

Blum’ states: ‘‘... my experience shows bone regeneration in each case 
ot under my supervision without any type of intervention.’’ He presents 
ie new cases to substantiate his statement. It is apparent that four of these 
ses did suffer surgical intervention. Cases 1 and 2 had third molar teeth, 
mediately adjacent to the lesion, removed between the taking of the initial 
d final radiographs. Case 7 was apparently explored. The case report 

tated: ‘‘During the operation, the inferior dental canal structures were seen 
free against the lingual bony wall.’’ In Case 8 the first molar approximating 
the bony defect was extracted. 

[ have no argument that these bone cavities or cysts do reach a state of 
development where osteogenesis overcomes osteoclasis and that they do heal. 
That they are not infinitely progressive is obvious to all. They are benign 
lesions and it is well recognized that they are almost never found in adults 
past 30 years of age. They do regress spontaneously. It must be pointed out, 
however, that the four cases mentioned above cannot be considered untreated 
cases and, therefore, cannot be used to support Blum’s statement. 

Blum’s statement—‘‘The roentgenograms submitted by Dr. Whinery do 
not permit any coneclusions’’—is dogmatic and not substantiated by argu- 
ment. Certainly, it is the prerogative of each author to print the roentgeno- 
grams or photographs which, in his judgment, contribute to the information, 
and to not print those which are uninformative or repetitious. I cannot agree 
with Dr. Blum that it is necessary to have three roentgenographiec projections 
on each case in order to obtain a diagnosis, or for intelligent study. For this 
reason, I would not discount his Cases 5, 8, and 9. 

Further consideration of the untreated cases presented by Blum brings 
up the question of whether or not one can diagnose a ‘‘traumatic bone eyst’’ 
on the basis of radiographs and vitality tests alone. An exploratory, of course, 
is adequate treatment and so there is no way to confirm the diagnosis by ex- 
ploration and still have an untreated case to observe. As Jacobs‘ stated in the 
summary of his article in the symposium: ‘‘The traumatic bone cyst is a 
great imitator.’’ While certain radiographic characteristics (such as scalloped 
periphery) may very strongly indicate a ‘‘traumatic bone cyst,’’ other lesions 
of dysplasia and neoplasia may cause similar radiographic shadows. Positive 
diagnosis is made when the lesion is entered and found empty and without 
gross lining. 

Blum quotes Blakiston’s New Gould Medical Dictionary definition of “bone 
cyst” as follows: “A tumor distending and thinning bone, filled with serum or 
bloody fluid.’’ It is probable that this definition for ‘‘bone cyst’’ is more 
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appropriate than the definition simply for “cyst” which was used in my previous 
article. However, the “traumatic bone cyst” fails to fulfill the criteria for either 
definition. While it may be said to have a lining (microscopically), it is not 
filled with fluid, solid, or semisolid matter. 

Certainly Bernier and Johnson® are correct in their listing and description 
of ten possible mechanisms of formation of bone cysts. Relation of several of 
these mechanisms to the particular lesion described in my article is not made 
clear. Traumatic cysts of osteoarthritis and disturbances in the epiphyseal 
plates do not relate to lesions which occur with greatest frequency in the 
mandibular body. They are not located in the condylar head or in bone 
derived from condylar growth. Blockade of osteogenesis by radium poisoning 
does not relate to the reported cases of so-called traumatic bone cysts of the 
mandible. And, of course, epithelial lined cavities are a separate entity from 
the lesion under discussion. 

The fact that neoplasms undergo cystic degeneration is mentioned by 
Bernier and Johnson. The relation of this process to the development of the 
bone cavity under consideration was discussed in my original article. There 
is insufficient evidence of neoplasm—primary, softened, cystic, or residual—in 
the reported cases of ‘‘traumatic bone cyst’’ to substantiate this as a cause. 
Jaffe,® in a personal communication, stated: ‘‘One thing that I have always 
maintained, is that the lesion to which I would apply the term ‘solitary,’ 
‘unicameral,’ or even ‘progressive’ cyst of the long bones is held to be distinct 
from all eystie lesions which follow in the wake of softening of solid tumors 
or represent cystification of a focus of inflammation.’’ 

The point of difference in opinion, then, appears to be one of attitude. 
These authors (Bernier and Johnson’’) state: ‘‘Then the individual data in 
the individual ease either establish clearly a pathogenesis along the lines of 
the ten entities listed previously, or there are no data and one cannot establish 
the pathogenesis in the particular case.’’ As pointed out in my original article, 
the evidence of pathosis of my cases and those of several other authors fail 
to conform to any of the ten entities listed by Bernier and Johnson. Are we, 
then, to say simply that these are cases which we cannot explain and not con- 
sider the problem further, or shall we, in our admission of inadequate explana- 
tion, keep an open mind and probe for cause or causes yet unknown? 

In the symposium, as in this article, the discussion has become somewhat 
semantic. While this is not undesirable, the resultant confusion of terminology 
is. It is even more undesirable, however, to continue the use of terminology 
which may be incorrect, just because it has been widely used in the past. 
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Endodontics 


THE ANTIHISTAMINES AND CORTICOSTEROIDS IN THE REDUCTION 
OF POSTOPERATIVE SEQUELAE 
FOLLOWING ENDODONTIC SURGERY 


GrorGE G. Stewart, A.B., D.D.S., PHILADELPHIA, Pa. 


Introduction 
HE inflammatory reaction in tissues following injury is considered a part 
of the organism’s defense mechanism, and is essential to healing and repair." * 
However, excessive response of a normal reaction can be injurious to the host, 
as in allergy or cancer. Our aim, then, in therapy should be to help the 


organism achieve repair, by controlling body reactions at the cellular level, 
and to maintain them within normal physiologic limits of repair. A short 
review of some of the basic elements of these mechanisms is in order. 


Mechanisms in Inflammation 

Following tissue injury, there is an alteration in fluid exchange in the 
given area, believed to be due to leukotaxine.! This substance has been isolated 
and purified from tissue exudates. <A fibrinous network is formed in and around 
the area of inflammation, which, along with thrombi, tends to oeclude the 
smaller vessels. This reaction is frequently called ‘‘lymphatie blockade,’’ and 
is designed to prevent the spread of invading microorganisms. 

Since the blood vessels have been made permeable by the leukotaxine, the 
polymorphonuclear leukocytes are able to enter the area more readily to help 
with the destruction of invading organisms and possibly to aid in detoxification. 
However, these cells can function only in an alkaline medium within a pH 
range of 7.2 to 7.4. As the pH of the medium drops to 6.8 or 6.9, the macrophages 
take over the battle. These, too, die below a pH of 6.5, leaving dead cells, ete., 
which we recognize as pus. 

This drop in pH is brought about partly by the lymphatic blockade, which 
prevents the cells from receiving oxygen by their usual methods. They must 
then obtain their energy by converting local glucose to lactic acid. This process 
is called anaerobic glycolysis. 
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As noted before, repair of tissues requires some inflammatory process, 
e it has been shown that growth-promoting substances are liberated in the 
dates... These substances help the tissues repair and rebuild that which 

injured. However, tissue reactions to a given irritant sometimes become 
essive. We refer to this as an allergic reaction or, in more severe cases, an 
iphylaetie type of reaction. To understand this problem more clearly as it is 
ted to inflammation and healing, we must consider histamine and histamine- 


substances. 
Histamine 
Histamine is a decarboxylation product of histidine, one of the essential 
‘ino acids found throughout the protein tissues of the body.t It has been 
own that various organisms can cause decarboxylation. It also has been 
lemonstrated that histamine is not bound to a tissue component by a primary 
‘hemieal bond, but is most likely enclosed in a diffusible form within a mito- 
chondrion-like particle.* Thus, histamine can be released by procedures that 
might be expected to damage a surface membrane. 

Histamine is a powerful vasodilator which, when injected, causes a reddening 
followed by a localized edema.? This wheal-flare reaction is produced by the 
passage of plasma protein and fluid into the extracellular spaces, and is associated 
with inereased permeability of the vessel walls. 

Histamine or a histamine-like substance is released from tissue cells by 
stimuli such as toxins, venoms, and acute burns, as well as in anaphylaxis in 
animals and in allergie conditions in man. 

Selye’ compared symptoms of anaphylactic shock and histamine poisoning 
with those of the first stage of the alarm reaction, and found that the liberation 
of large quantities of histamine or similar substances from tissues is probably 
the common factor in the causation of similar symptoms. 

Since the alarm reaction seems to be intimately associated with histamine 
release, this phenonemon should also be considered in its relation to inflammation, 
healing, and repair. 

The Alarm Reaction 


As has been stated, Selye is of the opinion that when tissues are injured 
the histamine liberated may be a trigger mechanism of the alarm reaction. The 
pituitary gland is stimulated to secrete the adrenocorticotropic hormone which, 
in turn, stimulates the adrenal cortex to secrete its steroid hormones. 

Cortisone was the first of this group of hormones to be made available for 
large-seale clinical use. Hydrocortone and Meticorten have since become 
available, and these compounds, too, have been shown to have profound and 
widespread effects throughout the body. 

Although these compounds will not inhibit the growth or spread of bacteria, 
they will reduce inflammation. Menkin*® has shown that these steroids also 
inhibit leukotaxine. This, in all probability, is partially responsible for the 
suppression of inflammation, since this would reduce the permeability of the 

essel walls and prevent extravasation of lymph, ete. 





218 GEORGE G. STEWART 


It is important to note, however, that when these substances are used in 
high concentrations over long periods of time, they can retard wound healing, 
since they are capable of interfering with fibroblastic activity. 


Experimental 


As stated in the introduction, inflammation is a natural reaction following 
tissue injury. The object of this investigation was to determine how to control 
the inflammatory reaction in order to reduce pain, swelling, and discoloration 
and yet not interfere with the normal healing processes. 

To control the effects of histamine, three compounds have been studied so 
far: chloreyelizine (Perazil), tripelennamine (Pyribenzamine), and pyrrobu- 
tamine compound (Co-Pyronil). To control leukotaxine and induce the other 
favorable results of the adrenal steroids on the total body response, Hydrocortone 
and Meticorten have thus far been studied. 

The findings will be reported on the first fifty-eight cases studied, distributed 
as follows: Only one patient had an extraction of a severely infected molar 
tooth (endodonties not indicated); two patients were treated after severe reac- 
tions following routine endodontic therapy; the remaining fifty-five patients 
were treated by endodontic therapy which was followed by root resection or 
periapical curettage. Of this last group, the last five patients served as the 
‘‘after control’’ group, receiving no antihistamine compound and no adrenal 
steroids. 

The first six patients to receive Hydrocortone received 10 mg. three times 
each day for three days, including the day of surgery. The remainder received 
20 mg. three times daily for three days. Those receiving the Meticorten received 
5 mg. three times a day for three days, including the day of surgery. Patients 
receiving the pyrrobutamine compound received one capsule three times daily 
for three days. The chloreyclizine and tripelennamine were prescribed in 50 
mg. doses three times each day, also for three days. Where combinations were 
used, they were given in the doses just mentioned. 

All patients received oral penicillin, 200,000 units three times each day for 
three days. ‘ 

Results 


The results of this study are shown in Table I. It will be noted that in 
those patients receiving either an antihistamine or one of the steroid compounds, 
the postoperative sequelae were markedly reduced. This was true also of those 
receiving the combination of the compounds. Whether or not the results in 
those receiving the combination of compounds is better than in those receiving 
only the antihistamines or the steroid alone cannot be determined at this point, 
since so few cases have been observed. This phase of study is being pursued 
further. 

Of the fifty-eight patients treated, eleven required the treatment of two 
‘teeth and four required the treatment of three teeth, followed by periapical 


curettage. 
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In spite of the fact that greater tissue trauma resulted when multiple teeth 
treated, the postoperative sequelae were markedly less than in the “‘after 
rol’’ series where only single teeth were treated. 


Discussion 


The small number of controls used in this study may be misleading but, as 
ed before, they were ‘‘after controls.’’ In the past ten years, I have per- 
med approximately 500 cases of root canal therapy, followed by either 
ction or curettage. The small ‘‘after control’’ group was designed solely 
nake recorded observations for reconfirmation of past experiences. In the 
‘t, some pain was expected, generally on the first day or two, and a compound 
taining codeine was always prescribed. Some degree of swelling also was 

lways anticipated, as was discoloration, with an occasional ‘‘black eye.’’ 


TABLE I. DISTRIBUTION AND RESULTS OF PATIENTS TREATED WITH ANTIHISTAMINE 
COMPOUNDS AND ADRENAL STEROIDS FOLLOWING SURGERY 
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The use of antibiotics following surgery is occasionally advisable, but 
possibly more so when the corticosteroids are employed. Although the latter 
reduce inflammatory reaction, they do not inhibit bacterial growth. 

Returning to Table I, under the heading of ‘‘Pain,’’ only those patients who 
did not require obtunding compounds following surgery were listed as having no 
pain. Those listed as having slight pain used obtunding compounds only on the 
day of surgery and possibly on the day following. Those listed as having 
marked pain required sedation for several days. 

Under ‘‘Swelling,’’ those classified as having none showed no perceptible 
change in facial contour, judged by clinical observation. The classification of 
those with slight or marked swelling is self-evident. 

Discoloration, as used in context refers to the facial dermal tissues and, 
since it does not take into consideration the mucous membranes, it too is self- 
evident. 

The healings under ‘‘Wound Healing’’ will require some explanation. A 
record was made of the condition of the incision and the tissues immediately 
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surrounding it and the sutures five to seven days postoperatively. When the 
lips of the incision were firmly coapted, free of redness, swelling, and oozing, 
healing was rated as excellent. When these conditions prevailed, except for 
some redness of the surrounding tissues, the rating was good. If sutures had 
been torn from the tissues because of excessive swelling and the incision did not 
have a clean appearance, it was rated as fair healing. Fortunately, none of 
the cases had poor healing or failure to show closure of the wound. 

It will also be noted from the table that, in a small number of eases, 
combinations of antihistamines and corticosteroids were used. This was done 
in the hope of gaining further control of the inflammatory reaction by jointly 
blocking the effects of histamine and leukotaxine. 

It is conceivable that this combined action may so reduce the inflammatory 
reaction that growth-promoting substances may not be released. Since this 
would tend to prevent normal healing, it is suggested that further studies be 
made before using combinations of antihistamines and corticosteroids. 


Summary 
1. Present-day evidence indicates that inflammation following tissue injury 
is normal and essential to healing and repair. However, excessive amounts of 
inflammation following tissue injury can be injurious. Thus, control of excessive 


inflammation is desirable. 
2. The roles of histamine and the corticosteroids are discussed in their 


relation to inflammation. 


3. The encouraging results of a clinical study are here reported, showing 
how antihistamine compounds and corticosteroids may reduce pain, swelling, and 
diseoloration and encourage better wound healing when used individually. 
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REPARATIVE DENTINE FOLLOWING CAVITY PREPARATION 
AND FILLINGS IN THE RAT MOLAR* 


Sraney R. Weer, D.D.S., Isaac Scuour, D.D.S., Pu.D., AND 
CuivE I. Monamnen, L.D.S., M.S., Curcaco, IL. 


Introduction 
HE purpose of this investigation was to compare the quality and quantity 
of the reparative dentine formed in the pulp of rat molars after cavities 
were prepared and filled with aquadont or zine oxide and eugenol, or left open 
to the oral cavity. 
Review of Literature 


Maurice® was the first to use the molar of the rat for the study of the 
pulpal and dentinal response to cavity preparations and fillings. He used 
aquadont alone and aquadont containing different amounts of dry sodium 
fluoride. An irregular type of reparative dentine was formed under cavities 
filled with aquadont. The floor of the cavities in his experiment was approxi- 
mately 200 to 250 microns from the pulp. 

Aquadont (zine oxide 200 parts, zine sulfate 100 parts, and cornstarch 
100 parts, which set when mixed with water) caused a very mild reaction 
in the dentine and pulp when placed in cavities prepared in the teeth of dogs’ 
or in the incisor of the rat.6 Zine oxide and eugenol was also used because 
investigators are generally agreed that this filling produces only mild pulpal 
reactions.?~» § 

Van Huysen and Gurley? and James and Diefenbach? found that the 
severity of the pulpal reaction was greater when the cavities were left unfilled 
and open to the oral fluids than when the cavities were filled with zine oxide 
and eugenol. 

Effects of Cavity Depth.—The investigators just mentioned have indicated 
that eavity depth is an important factor in determining the pulpal response 
to filling materials and that the irritant effects increased with the depth of 
the eavity. 


;' From the Department of Histology, School of Dentistry, University of Illinois, Chicago, 
Hinols, 

*This investigation was supported (in part) by the Medical Research and Development 
Board, ae of the Surgeon General, Department of the Army, under Contract No. DA- 
19-007-MD-140. 
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Materials and Methods 


Cavities were prepared in the right first maxillary molars of forty-seven 
allino rats, 70 to 100 days of age, and filled with aquadont or zine oxide and 
euvenol or left open to the oral cavity. The animals were sacrificed at two 
ant three weeks after the operative procedures (Table I). 

Operative Technique.—The operative technique was, in general, the same 

that reported by Maurice.’ The animals were anesthetized with a 1 per 
sodium Nembutal solution injected intraperitoneally (0.5 ¢.c. per 150 
ms of body weight). The animal was then placed in an apparatus to hold 

he jaws open. 

The eavity was prepared with the help of a dissecting microscope 
(magnification, x16) on the mesial aspect of the upper right first molar just 
occlusal to the gingiva in the groove between the mesial and mesiolingual 
cusps. The preparation in the enamel was started with a small-pointed 
diamond stone revolving in a straight handpiece. The cavity in the dentine 
was prepared with a 3314 inverted cone bur, which was ground to a bi-bevel 
point and rotated with the fingers. 

Histologic Technique.—The rats were sacrificed with ether and decapi- 
tated. The heads were fixed in 10 per cent Formalin. The specimens were then 
decaleified in 5 per cent nitric acid for forty-eight hours and dissected. Frozen 
sections were prepared with the freezing microtome and stained with 
hematoxylin and eosin. 

Cavity Depth.—The depth of each cavity was measured along the course 
of the dentinal tubules from the floor of the cavity to the experimental calcio- 
traumatic line. The latter marks the level of the predentine at the time of the 
cavity preparation. 

Reparative Dentine.—The calciotraumatie layer which forms at the pre- 
dentine-dentine border at the time of cavity preparation demarcated the post- 
experimental dentine and provided a landmark for measuring the amount 
and, secondarily, the rate of formation of reparative dentine. The amount of 
reparative dentine formed during the experiment was thus measured along the 
general direction of the dentinal tubules from the calciotraumatic line to the 
dentinopulpal junction at the time of the sacrifice. 

The quality of the structure of the reparative dentine was scored on the 
basis of the regularity of the dentinal tubules, the degree of calcification, and 
the presence or absence of cellular inclusions as indicated in Table IT. 


TABLE IT. CRITERIA AND SCORING IN EVALUATING THE STRUCTURE OF THE REPARATIVE DENTINE 





FORMATION OF SCORING 
TUBULES | VALUE | CALCIFICATION VALUE INCLUSIONS VALUE 
Normal 0 Normal None 0 
Irregular, mild Hypercalcified, mild 
[rregular, moderate ‘ Hypercalcified, moderate 
Irregular, severe 3 Hypocalcified, mild Few 
Atubular Hypocalcified, severe Intermediate 
Many 





| SCORING | CELLULAR SCORING 
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Findings 
Amount of Reparative Dentine Formed.—The amount of reparative den- 
tine formed varied according to the depth of the cavity and the length of time 
of postoperative survival. 
Influence of depth of cavity: The amount of reparative dentine deposited 
under the cavity preparation after twenty-one days was directly related to the 
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CAVITY DEPTH 

Fig. 1.—Graph showing relation between amount of reparative dentine formed after three 
weeks and cavity depth. “Cavity depth” indicates the amount of dentine between the cavity 
floor and the pulp. Cavities were left open or were filled with aquadont or zinc oxide and 
eugenol. The amount of reparative dentine increased as the floor of the cavity approached 
the pulp. @, aquadont filling; X, zinc oxide and eugenol filling; O, open cavity. 

Note the parabolic relationship between the cavity depth and the amount of reparative 
dentine. The inflection points lie between 400 and 200 microns from the pulp. 


depth of the cavity (r = 0.75) (Fig. 1). This relation followed a parabolic 
eurve, whether the cavity was filled with zine oxide and eugenol or aquadont 
or was left open (Fig. 1). 

In shallow cavities, more than 400 microns from the pulp, the total amount 
of reparative dentine formed after three weeks was relatively small (approxi- 
mately 40 microns). Between 600 microns (the approximate total thickness 
of the dentine) and 400 microns, the depth of the cavity had little influence on 
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e amount of reparative dentine formed. However, beginning at a depth of 
0 to 400 microns from the pulp, the deeper the cavity, the greater the 
nount of reparative dentine formed. This level probably represents the 
inimal threshold for the stimulation of the dentine forming cells. 

In medium eavities, 450 to 250 microns from the pulp, the deeper the 
vity, the greater the amount of reparative dentine formed (from 50 to 60 
icrons). 

In deep cavities, at approximately 250 to 200 microns from the pulp, a 
iarp inflection occurred in the graph, so that a relatively slight increase in 
ivity depth (e.g., from 250 to 200 microns) resulted in relatively large in- 
reases in the amount of reparative dentine formed (75 to 155 microns) (Fig. 
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CAVITY DEPTH 


Fig. 2.—Graph showing the relation between the amount of reparative dentine formed 
ifter two weeks and cavity depth. “Cavity depth” indicates amount of dentine between cavity 
floor and pulp. Note that, in contrast to Fig. 1, the amount of reparative dentine formed 
after two weeks is greater in the shallow cavities and less in the deep cavities. The relation 
between cavity depth and amount of reparative dentine is inverse and approximates a straight 
line. O, Open cavity; X, zinc oxide and eugenol. 


This relationship (the deeper the cavity, the greater the amount of repara- 
tive dentine) was not observed in the two-week specimens. To the contrary, 


in these specimens, the amount of reparative dentine formed under the deeper 
cavities was less than under the shallow cavities (Fig. 2). This inverse rela- 
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ae 


tion followed a straight line and was more marked under cavities which were 
left open or filled with zine oxide and eugenol. It is possible that the saliva 
in the open cavities and the eugenol in the cavities filled with zine oxide and 
eugenol led to a temporary delay in the pulpal response. 

Comparison of amount of reparative Dentine in two- and three-week speci- 
mens: At the end of two weeks, the amount of reparative dentine formed under 
cavities filled with zine oxide and eugenol showed an average of 34 microns; 
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CAVITY DEPTH 


relation of the structure of the reparative dentine to cavity 
depth (distance between cavity floor and pulp). Note that the reparative dentine was more 
poorly calcified and more irregular as the cavity became deeper. The structure of the den- 
tine formed under zinc oxide and eugenol was better than that formed under the open 
cavities. Broken line represents open cavity; dotted line represents aquadont; solid line 
represents zinc oxide and eugenol. 


Fig. 3.—Graph showing 


those filled with aquadont, 41; and open cavities, 47 microns of reparative 
dentine. At the end of three weeks, however, the amount of reparative den- 
tine had increased by about 100 per cent under cavities filled with zine oxide 
and eugenol and under those left open, while the increase under cavities filled 
with aquadont was only 40 per cent. The amount of reparative dentine 
formed during the third week was computed by subtracting the average values 
of the two-week from the three-week survival period. Thus, zine oxide and 
enugenol produced 34 microns during the third week; aquadont, 15 microns; 
and open cavities, 54 microns of reparative dentine (Table III). 
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TABLE III. AVERAGE AMOUNTS OF REPARATIVE DENTINE 








REPARATIVE DENTINE 





AMOUNT FORMED 
AVERAGE AMOUNT AVERAGE AMOUNT DURING THIRD WEEK 
AT 14 DAys* AT 21 DAYs* (COMPUTED ) 
FILLING MATERIAL (MICRONS ) ( MICRONS ) ( MICRONS ) 
1c oxide and eugenol 34 34 
juadont 41 15 
en cavity 47 54 











*From Table I. 


Quality of Reparative Dentine Formed.—Evaluation of the quality of the 
eparative dentine was made on the basis of regularity and number of tubules, 
haraeter of ealcification, and incidence of cellular inclusions, as indicated in 
able IT. 

Influence of depth of cavity: It was found that, in general, the deeper the 

cavity, the more disturbed the structure of the reparative dentine (Figs. 3, 
5, 6 and 7). 
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STRUCTURAL 


REPARATIVE DENTIN IN MICRONS 

Fig. 4.—Graph showing relation between the structure of the reparative dentine formed 
at the end of three weeks and cavity depth. Note that the structure of the dentine became 
more irregular and poorly calcified as the rate of deposition increased. @, aquadont; X, zinc 
oxide and eugenol; O, open cavity. 

Influence of filling materials: The structure of the reparative dentine tended 
to be poorest under the open cavities (Figs. 3, 7A and 7B). The most nearly 
normal structure was found under zine oxide and eugenol fillings (Figs. 3, 5, A, 
and 5, B). Aquadont showed an intermediate quality of reparative dentine 
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Figs. 5, 6, and 7.—(For legend, see opposite page.) 
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‘igs. 3, 6, A, and 6, B). For example, at a cavity depth of 300 microns from 

pulp, the open eavities showed a qualitative score of approximately 6; 
uadont, 4; and zine oxide and eugenol, 3 (Fig. 3). 


Influence of rate of apposition: The quality of the structure of reparative 
ntine appeared to be directly related to its rate of apposition. Fig. 4 indi- 
tes that if 25 microns was deposited in three weeks, normal dentine with a 
re of 0 could be expected. If, however, 120 microns was formed in three 
eeks, a very poor structure with a score of 10 would result. (Compare A 
id B in Figs. 6 and 7.) 

Influence of duration of postoperative life period: The structure of the 
parative dentine was more severely disturbed during the early postoperative 

period and tended to become more regular subsequently (Figs. 5, B, and 8). 


Discussion 


Reparative Dentine.—The pulp of the rat molar responds readily to injury 
1y the formation of a calcified substance, reparative dentine, under the area 
of injured dentinal tubules. In this study each specimen showed reparative 
dentine which subtended the area of cut dentinal tubules. This confirmed the 
accepted view that a common response of the pulp to injury is the 


generally 
The rate of apposition was greater than 


formation of reparative dentine. 
that of primary dentine. 

The formation of reparative dentine appears to be derived from the 
stimulation of the odontoblasts. The cutting of the odontoblastie processes 


constitutes the initial injury and this increases as the site of injury approaches 
In this respect, the odontoblastic response is similar to that of 


the cell body. 
the nerve cell. 

The Role of Cavity Depth.—The findings in this study demonstrate clearly 
that the depth of the eavity was more significant in determining the quality 
and quantity of the reparative dentine than the type of filling employed in 
this study. The deeper the cavity, the greater was the amount of the repara- 
tive dentine deposited and the more irregular its structure (Figs. 1 and 3). 





Fig. 5.—A, Photomicrograph of a section through a shallow cavity filled with zinc oxide 

and eugenol. Two week survival. Note the small amount of regular tubular reparative den- 
tine. Frozen section; hematoxylin and eosin stain. (Magnification, X83; reduced %.) 
; B, Photomicrograph of a section through a deep cavity filled with zinc oxide and eugenol. 
Three-week survival. Note the large amount of reparative dentine deposited under the deep 
cavity. The initial reparative dentine was very irregular and severely hypocalcified, while 
the subsequent dentine was more regular but still somewhat hypocalcified. (See Fig. 8 for 
higher magnification.) Frozen section; hematoxylin and eosin stain. (Magnification, x83; 
reduced 36. 

Fig. 6.—A, Photomicrograph of a section through a shallow cavity filled with aquadont. 
Three-week survival. Note the regular structure and normal calcification of the reparative 
dentine. Frozen section; hematoxylin and eosin stain. (Magnification, K83; reduced %.) 

B, Photomicrograph of a section through a moderately deep cavity filled with aquadont. 
Three-week survival. Note the large amount but more irregular structure and mild hypo- 
calcification of the reparative dentine. Frozen section; hematoxylin and eosin stain. (Magni- 
fication, K83; reduced %.) 
F Fig. 7.—A, Photomicrograph of a section through a shallow cavity which was left open 
for three weeks. The reparative dentine was moderately irregular and essentially normally 
calcified, Frozen section; hematoxylin and eosin stain. (Magnification, X83; reduced %.) 

B, Photomicrograph of a section through a deep cavity which was left open for three 
weeks. The reparative dentine was severely irregular and severely hypocalcified. (See Fig. 
9 for higher magnification). Frozen section; hematoxylin and eosin stain. (Magnification, 

) 


<83; reduced 
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Fig. 8.—Photomicrograph of field indicated in Fig. 5, B. Note earlier irregular repar- 
ative dentine which is followed by a more regular structure. Frozen section; hematoxylin 
and eosin stain. (Magnification, «480; reduced 4.) 

Fig. 9.—Photomicrograph of field indicated in Fig. 7, B. The reparative dentine is 
severely irregular and severely hypocalcified with a large number of cellular inclusions. Frozen 
section; hematoxylin and eosin stain. (Magnification, 480; reduced ¥%.) ‘ 
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Comparison of Effects of Aquadont and Zinc Oxide and Eugenol.—The 
lpal response was essentially the same for aquadont and zine oxide and 
genol. This is not surprising, since aquadont consists of zine oxide and 
1c sulfate in a vehicle of cornstarch. The total amount of reparative den- 
ie at the end of the third week was not significantly different for these two 
(lings materials (Table III). However, aquadont showed a faster rate of 
rmation of reparative dentine in the two-week specimens and a slower rate 
ring the third week, while zine oxide and eugenol appeared to have a 
wer rate of reparative dentine apposition in the two-week specimens and 
faster rate during the third week. Since the major differences between the 
o materials is the eugenol, it is possible that the eugenol exerted a temporary 
inhibiting effect upon the differentiation of the new odontoblasts active in the 
formation of the reparative dentine. This inhibitory effect was then com- 
pensated in the three-week specimens. 


Comparison of Reparative Dentine Formed Under Open Cavities and the 
Secondary Dentine in the Pulpal Horns of the Rat Molar.—There is an interest- 
ing analogy between the reparative dentine under open cavities and the 
secondary dentine in the pulpal horns of the rat molar. In each case the 
peripheral primary dentine has been mechanically removed, in one case by 
cutting with burs and in the other case by the much slower process of attrition. 
Furthermore, the dentine is constantly exposed to saliva in both conditions. It 
is not surprising, therefore, that the reparative dentine in the pulpal horn in 


many respects resembles, structurally, the dentine subtending open cavities. 
The tubules are moderately irregular and slightly hypocalcified and a few 
cellular inclusions are present in most cases. 


Summary and Conclusions 


This study was based on histologic sections of forty-seven maxillary first 
molars of young adult white rats in which cavities had been prepared to 
different depths and left open or filled with zine oxide and eugenol or with 
aquadont. The animals were sacrificed two and three weeks after the opera- 
tive procedure. 

Reparative dentine was formed under the cavities in all instances. Each 
specimen was analyzed in terms of the amount and structural characteristics 
of the reparative dentine. The depth of the cavity was found to be more 
significant in determining the amount of reparative dentine than were the 
different fillings or the exposure to oral fluids. The quantity of reparative 
dentine increased and its structure became more irregular as the cavity depth 
increased. The structure of the dentine also showed increased disturbance 
with the increased rate of its formation. 

When cavities of similar depths were compared, the reparative dentine 
showed the least structural disturbance under zine oxide and eugenol and the 
most under the open cavities. Both the open cavities and those filled with 
zine oxide and eugenol showed a temporary retarding effect on the deposition 
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of reparative dentine in the specimens of two-week survival. However, the 
amount of reparative dentine was greatly increased at the end of the third 


week, 

The findings thus reveal that the response of reparative dentine formation 
could be evaluated in terms of depth, age, and filling gradients. 

The molar of the rat is a useful test object for experimental studies on the 
effects of operative procedures and filling materials on the formation of repara- 


tive dentine. 
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Oral Anatomy and Histology 


A METHOD FOR MEASURING THE LENGTH OF EPITHELIUM IN 
HISTOLOGIC SECTIONS 


THOMAS M. MArRTHALER, Dr. Mep. DENT.,* ZURICH, SWITZERLAND 


N OUR studies on the mitotic rate in the epithelium of the oral mucosa, 
| difficulties were encountered in establishing mitotic indices. The counting 
of resting, yet potentially dividing, vital cells proves to be difficult in the more 
superficial layers where degenerative cellular changes occur. Therefore, we 
preferred to express the mitotic activity in epithelial length units, that is, the 
number of mitoses found in an epithelial section with a basal layer having a 
length of 1 em. However, the exact measurement of this distance is a problem 
beeause of the curvatures of the basal layer. The use of commercial lineo- 
graphs proved to be very unsatisfactory and the results were poor. 


Fig. 1.—Measuring the length of the basal layer of oral epithelium. A, Windowed metal plate; 
B, spool with Nylon thread; C, drawing needle. 


_ From the Department of Operative Dentistry and Periodontology, Dental Institute, Uni- 
versity of Zurich, Switzerland. 
*Research assistant. 
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The following method was developed and has given satisfactory results: 


Mitoses are counted in the epithelium of a histologic section within typi- 
cal landmarks. The specimen then is projected with a microscope on drawing 
paper, the enlargement being adapted for easy drawing of the curvilinear out- 
line of the papillary zone. The length of the epithelium on the drawing paper 
is established with the measuring apparatus described in the following 


paragraph. 

The drawing of the epithelium is covered with a windowed metal plate 
(Fig. 1,A), the window being covered with transparent Scotch tape, the sticky 
side of which is toward the investigator. An instrument carrying a spool of 
black Nylon thread (B), passed through a little hole on the tip of a drawing 
needle (C), is lightly pressed down and made to follow the path of the basal 
layer between the two landmarks, with the Nylon thread sticking to the 
Seotch tape. The length of the thread used to cover the distance between the 
two landmarks is then measured. The error of the method proved to be less 
than 2 per cent in a comparison of eighty measurements made by two different 
investigators. The time required for a single determination does not exceed 
the time necessary to draw the epithelial line. 





Professional News Items 


Annual Session and Mid-Year Symposium of the 
American Academy of Oral Pathology 


The American Academy of Oral Pathology will hold its annual session at the Hotel 
Woodner in Washington, D. C., on Sunday, April 8, 1956. An excellent program has been 
arranged and members and their guests are cordially invited to attend. There is no 
registration fee. 

The Mid-Year Symposium of the Academy will be held on Monday, April 9, at the 
\rmed Forces Institute of Pathology, the day following the annual session. 

Dr. Arthur Purdy Stout will be the moderator and the subject of the symposium will 
be ‘‘Tumors of the Soft Parts.’’ 

Attendance at the symposium is limited to sixty, with fellows and members receiving 
priority. There is a $5.00 registration fee for the symposium. 

For further information, contact the Secretary, Colonel Joseph L. Bernier, Armed 
Forees Institute of Pathology, Washington 25, D. C. 


American Institute of Dental Medicine Case History Service 


The Institute continues to offer case histories from the broad field of dental medicine 
for the year 1955-1956. These will include original 35 mm. Kodachrome slides of the oral 
condition, pertinent laboratory findings, medical background, roentgenograms, histologic slides, 
photomicrographs, diagnostic criteria, and whatever else may be indicated in each individual 
ease. A loose-leaf binder and matching Kodachrome slide box will be furnished each 
participant. The fiscal year of the Institute begins October 1. 

This monthly service began in January, 1953, and has met with outstanding success. 
During these three years it has provided nearly 250 enthusiastic members with 38 practical 
and useful histories with 75 Kodachrome slides and valuable up-to-date information. 

Anyone subscribing to this case history service is entitled to full membership in The 
American Institute of Dental Medicine. Members of the American Dental Association or 
American Medical Association, or their foreign equivalent, are eligible to apply. 

There are a few case histories available for the preceding years. Due to the great 
demand for this service, it is recommended that those interested subscribe at an early date 
for assured and immediate delivery. 

For further information, address all communications to the secretary, Mrs. C. Novembri, 
2240 Channing Way, Berkeley 4, California. 


American Academy of Dental Medicine Announces Annual Meeting 


The American Academy of Dental Medicine will hold its tenth annual meeting at the 
Hotel Sheraton-Cadillac in Detroit, Michigan, June 21 to 24, 1956. ‘‘Oral and Physical 
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Manifestations of Systemic Disease’’ will be the theme of the three-day scientific sessions. 
Participating will be Drs. Robert L. Schaefer, Donald Kerr, Raymond Monto, Alice Palmer, 
Edward Stafne, William Umiker, and Jacques R. Gray. 

All members and interested dentists and physicians are cordially invited. Address 
the National Secretary, Dr. George Witkin, 45 South Broadway, Yonkers 2, New York. 


Department of Health, Education, and Welfare 


A competitive examination for appointment of dental officers to the regular corps of 
the United States Public Health Service will be held in various places throughout the 
country on March 20, 21, 22, and 23, 1956. 

Appointments provide opportunities for career service in clinical dental practice, 
dental public health, and dental research. They will be made in the ranks of Assistant and 
Senior Assistant, equivalent to Navy ranks of Lieutenant (j.g.) and Lieutenant. 

Entrance pay for an Assistant Dental Surgeon with dependents is $6,017.00 per year; 
for Senior Assistant Dental Surgeon with dependents, $6,918.00. Provisions are made for 
promotions at regular intervals. 

Application forms may be obtained from the Chief, Division of Personnel, Public Health 
Service, Department of Health, Education, and Welfare, Washington 25, D. C. Completed 
application forms must be received in the Division of Personnel no later than Feb. 10, 1956. 


European Organization for Research on Fluorine and 
Dental Caries Prophylaxis 
The third meeting of the European Organization for Research on Fluorine and Dental 
Caries Prophylaxis will be held June 9 to 11, 1956, at Marburg an der Lahn and Cassel. 
The scientific meetings will feature papers and discussions on two subjects: ‘‘ Fluorine and 
Dental Caries’’ (topic application) and ‘‘Caries and Nutrition’’ (especially bread). 
For programs and hotel reservations, contact Kongressbiiro, Marburg an der Lahn, 
Universitaitz haklinik. Ketzerbach. Cost of program, 20.-DM. 


German Society for Surgery cf the Jaws and Face 


A meeting will be held May 28 to 30, 1956, in Munich. The program may be obtained 
by writing to Dr. Fritz Schén, 136 Bad Reichenhall, Ludwig Strasse 30, Bavaria, Germany. 


Periodontology Courses at Columbia University 


Four postgraduate courses in periodontology are offered at Columbia University, 
School of Dental and Oral Surgery of the Faculty of Medicine. 

A full-time program covering a period of two academic years and a half-time program 
covering a period of four academic years lead to a Certificate of Training in Periodontology. 
Correlation of the fundamental sciences to clinical practice is emphasized. 

Of the two part-time courses, one course will be given one full day a week from 
September, 1955, to May, 1956; the second course will be given one-half day each week 
from September, 1955, to May, 1956. 

For further information, write to Postgraduate Division, School of Dental and Oral 
Surgery, 630 West 168th St., New York 32, New York. 
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University of Illinois Research and Educational Hospitals 


Research and Educational Hospitals, University of Illinois, offers a one-year internship 
oral surgery beginning July 1, 1956. Residence at the hospital, with room, board, laundry, 
iforms, and a minimal stipend, is offered. Emphasis is placed on the practical aspects of 
al surgery as pertains to out- and inpatient service. 

Address all inquiries to: Dr. D. J. Caseley, Medical Director, 840 S. Wood St., Chicago, 


inois. 


Loyola University School of Dentistry 


The Postgraduate Department is offering a course on ‘‘Theory and Practice of 
eriodontics’’ to be presented Jan. 13, 14, and 15, 1956. 

Instruction will be given by Dr. Balint Orban, assisted by Drs. John A. Kollar and 
rank Wentz. 

Tuition will be $100.00; attendance will be limited to fifteen. 

Applications may be obtained by writing to Dr. F. M. Wentz, Director, Postgraduate 
Division, 1757 West Harrison St., Chicago 12, Illinois. 


University of Pennsylvania School of Dentistry 


The University of Pennsylvania School of Dentistry announces the following new 
postgraduate courses. 

Floyd A. Peyton, D.Sc. Fundamental Concepts of High Speed Technics. Thursday 
and Friday, April 5 and 6, 1956. 

Paul E. Boyle, D.M.D., and associates. Clinical Oral Pathology for the General 
Practitioner. Nine consecutive Monday evenings, March 5 to May 14, 1956. 

For further information concerning these courses, please communicate with Post- 
graduate Courses, School of Dentistry, University of Pennsylvania, Philadelphia 4, Pa. 


New York University College of Dentistry 
‘*Occlusal Equilibration,’’ an intensive participation course of five days, will be 
offered June 11 through 15, 1956. 
Fee: $200.00, including textbook, instruments, and social program. 
This course will be given by Drs. 8. C. Miller, 8S. Sorrin, J. L. Blass, W. M. Greenhut, 
H. Roth, A. Arvins, A. Goldstein, L. R. Burman, G. Witkin, J. Obin, M. Hollins, M. Simring, 
and I. Yudkoff. For further information, kindly write to the Secretary, Postgraduate Divi- 
sion, New York University College of Dentistry, 209 East 23rd St., New York 10, New York. 


University of Oregon 


The Dental School of the University of Oregon announces the following courses which 
will be offered during the winter term, 1956. 
Jan. 16-17. Clinical Periodontia. Drs. Frank Everett and John C. 
Bartels, Portland, Oregon. 
Jan, 19-20, Diagnosis in Dental Practice. Drs. Jeff Minckler and Francis V. 
Howell, Portland, Oregon. 


Jan, 30-Feb. 1. Microscopie Histopathology and Drs. Francis V. Howell and Ellis B. 
Pathology. Jump, Portland, Oregon. 
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Feb. 1-2, 1956. Occlusal Equilibration. Dr. Robert L. Platner, Grants Pass, 
Oregon. 

March 3-May 5. Dental Roentgenology—Parallel Drs. H. Cline Fixott, Jr., and Arnol 

Technique. R. Neely, Portland, Oregon. 

March 18-22. Advanced Pedodontics. Drs. I. Irwin Beechen and George 
Boone. 

March 25-30. Dentistry for Children. Dr. Charles A. Sweet, Oakland, 

June 24-29, California. 

Apr. 2-6. Endodontics. Dr. Ralph H. Sommer, Ann Arbor, 
Michigan. 

Apr. 9-13. Oral Surgery. Dr. H. Patrick Donnelly, Palo Alto, 
California. 


Further information may be obtained from Dr. Vinson M. Weber, Head, Department 
of Postgraduate Education, The Dental School of the University of Oregon, Portland, Oregon. 


Tufts University School of Dental Medicine 


The following refresher course is announced: 
DPG. 103—Technic for Using Hydrocolloid and Synthetic Rubber Base Im- 
pression Materials. 
April 27 and 28, 1956. 
Tuition, $75.00. Dr. R. Sheldon Stein. 


Loyola University School of Dentistry 


The Postgraduate Division of Loyola Dental School (Chicago College of Dental 
Surgery) announces the presentation of a combined anatomy and cadaver surgery course, 
scheduled for March 9-16, 1956. 

The course will be given by Drs. Harry Sicher and Joseph Kostrubala, who will deal 
with a review of the pertinent surgical anatomy of the oral region. This will be fol- 
lowed by lectures on pathology and physiology. Tuition is $350.00, and attendance is 
limited to 8. 

For further information, contact F. M. Wentz, D.D.S., Ph.D., Director, Postgraduate 
Division, 1757 W. Harrison St., Chicago 12, Illinois. 


Dental Internships Available at Long Island Jewish Hospital 


Two rotating one-year dental internships are available at the Long Island Jewish 
Hospital. They are to commence July 1, 1956. 

Application forms and information can be obtained by writing to Executive Director, 
Long Island Jewish Hospital, New Hyde Park, New York. 





Operative Oral Surgery 


THE DIVISION ORAL SURGEON IN KOREA 


IRWIN LIGHTERMAN, D.D.S.,* NEw York, N. Y. 


Introduction 


DIVISION is an Army unit consisting of about 18,000 men. 
A The division dental section, composed of eighteen dental officers and 
twenty-one enlisted men, is assigned to the medical battalion of the division. 
It ineludes a division dental surgeon, who coordinates all dental activities, a 
prosthodontist, an oral surgeon,} and fifteen officers rendering general dental 
The first three are usually located at the medical battalion with a 


service. 
The remaining dental officers 


variable number of general dental officers. 
are assigned to the regiments of the division and other supporting units, such 
as artillery, tanks, engineers, ete., at the discretion of the division dental 
surgeon. 

Dental officers in areas where there is no combat are supplied with most 
of the materials generally used in civilian dental practice. Under combat con- 
litions, however, problems and limitations of a different nature present them- 
selves. These inelude limited time available to the soldier for routine dental 
treatment, limitation of available dental material in the dental field chest, and 
varying professional ability or aptitude to use the contents of the chest to best 
advantage. The basie dental equipment includes a partially adjustable op- 
erating chair, an electrically or foot-driven dental engine, a light, and three 
collapsible shelves to hold the instruments and other dental materials. 


Oral Surgery 


The dental officer must have a minimum of one year’s internship or the 
equivalent to qualify as the division oral surgeon. He serves as the diagnostic 
and surgical consultant to the medical services in matters pertaining to the 
oral cavity and contiguous areas. It is expected that he assume responsibility 
for the care of surgical cases referred to him by the other dental officers. In 
cooperation with the prosthodontist, he prepares the patient’s mouth for the 
reception of prosthetic appliances. 

*Former 45th Infantry Division oral surgeon. 

_ tThe table of organization of the division dental section does not include an oral surgeon. 
\ division oral surgeon was created in Korea to fulfill a need caused by the tactical situa- 
tion. Statements in this article refer to the oral surgeon during this period. 
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The dental chest provides most of the necessary instruments for ambu- 
latory oral surgery. In Korea, the division oral surgeon was called upon to 
treat cases at the Mobile Army Surgical Hospital (MASH)* when the ocea- 
sion demanded. A MASH is a sixty-bed unit designed to give immediate 
surgical care to casualties. It is usually located near a combat division. 

General anesthetics were administered only in special cases, such as in the 
reduction of maxillofacial fractures.' Cases of this type were treated in the 
hospital operating room. Ambulatory oral surgical cases were cared for with 
the aid of local anesthesia. 

Treatment of Maxillofacial Cases 

In Korea, the most common facial injuries were caused by exploding mis- 
siles and vehicular accidents. Because of the mountainous terrain, injuries 
resulting from vehicular accidents were frequently more serious than those 
usually observed in civilian accidents. 

Missiles may be rapid or slow-moving. Each type produces characteristic 
injuries to soft or osseous tissues. Slow-moving metallic fragments pene- 
trate the skin and usually either come to rest in the soft tissues or are stopped 
by contact with bone. The bone may be fractured by the impact, but the 
projectile will not penetrate any farther. About the face or the oral region, 
the missile may penetrate the cheek or lip and fracture the crowns of one or 
more teeth. Several casualties reported having expectorated portions of teeth 
and metallic fragments. 

Rapidly moving projectiles characteristically have small entrance and 
large exit wounds. They cause extensive soft tissue damage and will frae- 
ture and crush bone in their path. A primary missile, in striking teeth or 
bone, produces an explosive effect by propelling these structures as secondary 
missiles. Where this occurs, more destruction results than the primary missile 
could cause by itself.2 The fractures are usually comminuted. Where there 
is no wound of exit, the projectile may come to rest in the soft tissues, having 
penetrated one or more of the facial bones. 

In Korea the patient was brought to the MASH by either ambulance or 
helicopter, depending on the patient’s over-all physical condition. The pa- 
tient may have been in shock, bleeding, or have had embarrassed respiration. 
Treatment of these emergency conditions was initiated by the medical officer 
at the battalion aid station. 

Frequently, the maxillofacial injury was only one of several caused by an 
exploding projectile. In these cases, the oral surgeon performed his services 
at the same time that the general surgeon was treating another portion of the 
body. It is noteworthy that few casualties suffered from neurologic disorders. 

Following initial surgery, the patient was evacuated as soon as possible 
to a larger evacuation or general hospital. Definitive treatment was given at 


*Statements referring to the MASH pertain to the 46th and 47th MASH units in Korea. 
Other MASH units may differ slightly in their organization and treatment. 





tient set off a ‘‘booby trap 
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se installations. The following cases have been selected as examples of 
uries observed and treated by the division oral surgeon. These are con- 
iently presented in five groups. 


Group I. Shell Fragment Wounds Limited to the Integument 


Case 1.—The wound made by a small fragment (Fig. 1) is an example of one caused 
. slowly moving missile. A slight, penetrating wound surrounded by an area of edema 
oted. By means of a small incision made in the skin, the foreign body was readily 
ited in the dermis with a small probe and hemostat. After removal, the wound was 


ed without drainage. 


Fig. 1.—Case 1. A small shell fragment wound of the integument. 


A shell fragment penetrated the lower lip and fractured the central incisor 
tooth. 


Group II. Teeth Fractured by Shell Fragments Penetrating the 
Lip or Cheek 


Case 2.—_A wound from a more rapidly moving missile is shown in Fig. 2, The pa- 


” 


which scattered shell fragments in all directions, The right 
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maxillary central incisor crown was completely fractured, necessitating removal of the 


tooth. The lacerated lower lip was débrided and coapted with interrupted silk sutures. 


Healing progressed uneventfully. 


Case 3.—This patient was wounded by a shell fragment which penetrated the left 
cheek (Fig. 3, 4), fractured the crowns of the mandibular cuspid and premolar teeth (Fig. 
3, B), and then came to rest in the superficial tissues of the tongue (Fig. 3, C). 


Fig. 3.—Case 3. A, Penetrating shell fragment wound of the left cheek. 8B, Fracture of the 
left mandibular cuspid and premolar teeth. C, Superficial missile wound of the tongue. 
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The cuspid and premolar roots were extracted and the metallic fragment was removed 
The buccal mucosa and tongue were coapted with interrupted 0000 silk 


from the tongue. 
The patient was evacuate 


sutures. The left cheek was débrided and closed in layers. 


on the first postoperative day in satisfactory condition. 


Group III. Soft Tissue Wounds Without Associated Bone Injury 


Case 4.—In this case a large shell fragment caused a wound which penetrated the 


entire thickness of the left cheek (Fig. 4, 4). Other than the laceration of the buceal 


mucosa, there were no intraoral wounds. 


of the right cheek. B, 


Fig. 5.—A, Laceration of the upper lip and partial avulsion 
A nasoendotracheal 


Reconstruction of the lip and cheek showing early postoperative edema. 
tube is in place. 

Several small foreign bodies were removed in the débridement. The mucosa of the 
cheek was coapted with interrupted 0000 silk sutures, The muscle and subcutaneous tis- 
sues were then approximated with 0000 chromie and the skin with 0000 silk sutures (Fig. 


4, C). Since the wound was located anterior to Stenson’s duct and posterior to the ver- 


milion border of the lips, simple closure is all that was required. 
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Group IV. Soft Tissue Wounds With Associated Bone Injury 
(Not Requiring Fixation) 


Case 5.—This Korean soldier was wounded by a mortar shell fragment. The right 
illary second premolar, cuspid, and lateral incisor teeth were fractured. A laceration 
he vermilion border of the upper lip caused the tissues to hang pendulously (Fig. 5, 4). 
right cheek was lacerated and a portion of it had been avulsed. 


B. 


Fig. 6.—A and B, Triangular missile wound of the left cheek. 
(C on following page.) 


The roots of the fractured teeth were removed and the alveolus was débrided. The 
buccal mucosa was coapted with interrupted 0000 silk sutures. The lacerations of the lip 
ind cheek were then closed in layers (Fig. 5, B). The patient was evacuated on the third 
postoperative day. 
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Case 6.—The injury resulted from the explosion of a hand grenade. Several shel! 
fragments created a triangular laceration of the left cheek (Fig. 6, 4 and B). There were 
no intraoral wounds and the occlusion appeared normal. 

Radiographic examination revealed an incomplete fracture of the mandible in th 
region of the left angle. Several shell fragments were noted in the soft tissues just a1 


terior to the ramus (Fig. 6, C). 

Four large and several smaller missiles were removed. Several detached fragments 
of bone were removed from the distal border of the ramus, This left a ‘‘V’’ defect in 
the mandible, with only a small bridge of bone preventing fracture. Prophylactic inte: 
maxillary fixation by the Stout method maintained occlusion until osseous regeneratio: 
could be observed. The cheek wound was approximated in layers. The patient was evac 
uated on the following day, with intermaxillary elastics maintaining occlusion. 


Fig. 6.—C, Posteroanterior roentgenograph of the skull, showing the metallic fragments which 
entered the cheek wound. 


Fig. 7.—A. (For legend, see opposite page.) 





RB. 


rig. 7.—A and B, Bullet wound of the right cheek. C, Palatal penetration by the projectile. 
2 and #, Irregular exit wound of the left cheek. 
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Fig. 8.—A and B, Laceration of the left cheek, lip, tongue, and buccal mucosa. OC, Closure 
of the cheek wound and restoration of lip continuity. 
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Case 7.—This is an illustration of wounds received from a small-caliber bullet. In 


excursion from right to left, the missile penetrated the right cheek (Fig. 7, A and B), 
ictured the root of the right maxillary first premolar tooth, traversed both maxillary 
ises, and continued out through the left cheek (Fig. 7, D and E). In passing from the 
cht to the left maxillary antrum, the bullet entered the mouth, causing a bilateral pene- 


tion of the palate (Fig. 7, C). 

The right maxillary first premolar tooth was removed. The antra were débrided and 
sed by means of palatal flaps. An antral pack was introduced through the opening in 
e left cheek and was allowed to protrude through a naso-antral window. The left cheek 


is then débrided and closed in layers. The patient was evacuated on the first postopera- 


ve day in satisfactory condition. 


Group V. Soft Tissue Wounds With Maxillofacial Fractures 
Requiring Intermaxillary Fixation 
Case 8.—This patient was wounded by mortar shell fragments. There were extensive 
acerations of the left cheek and vermilion border of the lip (Fig. 8, 4 and B). Intra- 


rally, there were extensive lacerations of the dorsum of the tongue and the mucosae of 


the soft and hard palates. The left side of the mandible had been fractured, as were the 


rowns of two teeth. 


Fig. 9.—Lateral roentgenograph of the skull showing multiple fractures of the left side of the 
mandible. he first molar tooth, containing a restoration, is in the floor of the mouth. 


The roots of the left maxillary and mandibular second premolar teeth were extracted. 
Jelenko arch bars were then applied to the remaining teeth for intermaxillary fixation. 
The fragments were in good position and were well stabilized. The palatal, buccal, and 
tongue mucosae were débrided and approximated with interrupted 0000 silk sutures. The 
cheek and vermilion border of the lip were then coapted and closed in layers (Fig. 8, C). 

Intermaxillary elastics were applied on the first postoperative day, The patient was 
evacuated in fair condition on the second postoperative day. 


Case 9.—This patient was wounded by the blast of a mortar round. There was ex- 
tensive soft tissue destruction involving the entire left cheek. Radiographic examination 





D. 


Fig. 10.—A and B, Extensive destruction of the lower part of the face. C and D, 
Posteroanterior and lateral roentgenographs of the skull showing destruction of the mandible 
anterior to both rami. 
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vealed multiple fractures of the left side of the mandible. The left second premolar 
ith was attached to a fractured portion of the mandible, which was in fair position. 
e first molar tooth and a large segment of the body of the mandible had been driven 
to the floor of the mouth. The mandible was also fractured at the angle, the third molar 
oth being loosened by the loss of supporting bone (Fig. 9). Intraoral examination re- 
aled that the mandibular teeth anterior to the right third molar and left second pre- 
lar were in suitable condition for the application of a Jelenko arch bar. The maxilla 
d not been injured and a full complement of teeth was present. The mucosa of the left 
eek was uninjured. 

Jelenko arch bars were applied to the maxillary and intact mandibular teeth. <A 
ire button was placed around the lower left second premolar tooth, Attention was next 
rected to the extraoral wound. The soft tissues of the cheek were carefully débrided. 
he portion of the mandible which had been driven into the floor of the mouth was re- 
oved and the first molar tooth was extracted from it. The bone fragment was then 
itured with plain gut to the surrounding soft tissues and manipulated into correct align- 
ent. Soft tissue loss was so extensive that a skin graft was needed. Since grafting is 

bevond the scope of primary treatment, the wound was merely dressed with petrolatum 


vauze and a Barton bandage. 
Intermaxillary elastics were placed on the arch bars and wire button prior to the 


evacuation of the patient on the following day. 

Case 10.—This Korean soldier died while being prepared for an emergency trache- 
otomy. The immediate cause of death was asphyxia and/or shock. The massive destruc- 
tion of the lower portion of the face is well illustrated by the photographs (Fig. 10, 4 
and B) and roentgenograms (Fig. 10, C and D). Note the loss of the body of the mandible 
anterior to the right third molar and left second molar teeth. Note also the splintered 
bone, fractured teeth, and soft tissue débris in the floor of the mouth. There was ex- 


tensive soft tissue loss of the chin, lips, and cheeks. 


Comments 

Early débridement and closure of soft tissue wounds provide the best 
prognosis for good healing and minimal disfigurement, especially where the 
vitality of the tissues has been compromised. Early reduction and fixation 
of fractures reduce the possibility of shock, hemorrhage, and excessive pain ; 
nutrition is simplified and morale is raised immeasurably. 

Certain modes of therapy are not available to the division oral surgeon, ” 
although their use is clearly indicated—for example, extraoral pin fixation of 
certain fractures. Time-consuming procedures, such as construction of splints, 
cannot be accomplished. In these cases alternative methods are sought or the 
patient is evacuated. Rapid evacuation does not permit us to evaluate treat- 
ment and follow the patient’s progress. 

Chipps and his associates*® state that 30 per cent of the wounds involving 
the mouth which had been treated previously broke down in whole or in part 
during the ‘‘intermediate treatment’’ of maxillofacial injuries. In their treat- 
ment, patients were given an average of two weeks’ preoperative and post- 
operative therapy before further evacuation. This permitted the use of cer- 
tain procedures and appliances not available at the MASH. 

Summary 

The division oral surgeon is the most forward professional man in a com- 
bat zone with specialized training in this field. He is responsible for the oral 
surgery in the division and supporting units in near-by areas. 
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The available equipment at a forward installation is described. The scope 
of ambulatory oral surgical cases is presented and several maxillofacial in- 
juries are included. 
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GIANT-CELL TUMORS OF THE JAWS 


JoHNn E. PLEASANTs, D.D.S.,* AND Witut1AmM S. MacComs, M.D.,** 
Houston, TEXAS 


HE histogenesis of the so-called giant-cell tumor is indefinite. The first 

literature dealing with this tumor was by Lebert! in 1845 and Paget? in 
i854. In 1860, Nelaton* emphasized the benign nature of the growth and 
termed it tumeur a myeloplares. For many years following these publica- 
tions, however, the accepted terminology was myeloid sarcoma and benign 
giant-cell sarcoma. Bloodgood,‘ in 1912, termed the neoplasm a benign giant- 
cell tumor, the name most commonly accepted today. 

Thoma’ states: ‘‘The benign giant-cell tumor occurs as a solitary lesion 
in the otherwise normal skeleton. It must be distinguished from osteo- 
clastomas that oceur in generalized osteitis fibrosa due to hyperparathyroid- 
ism, which were previously described as multiple giant-cell tumors.”’ 

There have been several reports of bilateral giant-cell tumors, but a search 
of the literature revealed only one case report of such a tumor occurring in 
both the mandible and the maxilla of the same person. This case report was 
by Waldron,® who reported three instances of bilateral giant-cell tumors of 
the mandible in the same family. The first two patients were sisters, and sub- 
sequently a daughter of one of the sisters also developed bilateral giant-cell 
tumors of the mandible. The mandibular tumors were removed, and two years 
following their removal she had bilateral tumors of the maxilla. Waldron’s 
cases were reviewed by a geneticist as to the possibility of there being heredi- 
tary factors involved. His explanation of the occurrence of such multiple 
bone tumors was very interesting, namely, that their development might be 
explained as a dominant mutation of the germ plasm of either the maternal 
grandfather or grandmother which was transmitted by two of their children 
and then, through one of them, to her daughter. On the basis of this observa- 
tion, statistically speaking, it might be predicted that one-half the offspring 
of any of the affected persons might develop this anomaly. 

The central giant-cell tumor of the mandible and maxilla appears to be the 
same lesion that oceurs in other bones of the skeleton. There are no histologic 
differences in the central giant-cell tumor or the so-called giant-cell epulis 
so commonly seen in the oral cavity, unless bony spicules are present. When 
the bony spicules are present in the microscopic sections, one can generally 
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assume that it is a central giant-cell tumor which has developed within th« 
marrow cavities. The giant-cell epulis is more aptly termed a peripheral 
giant-cell tumor and does not usually have the spicules present in the miero- 
scopic sections. It apparently develops from the periosteum and grows lat- 
erally. The bone is involved only by the effect of erosion, and not by ex- 
pansion. Many authors have disagreed as to whether this tumor actually is a 
true neoplasm. One group* * *! suggests that giant-cell tumors are true neo- 
plasms and spread not only in the involved part of the bone, but also often 
involve neighboring cavities. The other group’ *! explains the development 
of the giant-cell tumor on an inflammatory basis. They believe that it is a 
faulty repair phenomenon incident to trauma. Umiker and Gerry,’ in 1954, 
suggested that most of the tumors of the jaws that are diagnosed giant-cell 
tumors are really not tumors at all, but are reparative granulomatous proc- 
esses, and that it is possible to differentiate them histologically. They are of 
the opinion that the present-day confusion as to incidence, clinical behavior, 
and treatment of giant-cell tumors may be attributed to the failure to sepa- 
rate giant-cell reparative granuloma and other pseudo giant-cell tumors from 
the true giant-cell tumor. Old* and several other pathologists, however, state 
that they are unable to differentiate the giant-cell tumor from giant-cell epulis 
or pseudo giant-cell tumors. 

Major’ stated that multiple giant-cell tumors are prone to be associated 
with a tumor of the parathyroid glands. Many authorities are of the opinion 
that the condition of multiple giant-cell tumors does not exist. Kolodny" 
suggests that when the condition of apparently multiple giant-cell tumors ex- 
ists, one is always dealing with osteitis fibrosa cystica. He also was of the 
opinion that these tumors occur most frequently between the ages of 15 and 
25 years. In the past few years, however, there has been an increasing number 
of reports of cases occurring in early childhood. It is possible, as Umiker 
and Gerry’ point out, that some of these may actually be reparative granuloma 
from trauma. This theory is not held by most investigators and does not appear 
to be a clear-cut histologic differentiation. 

Clinically, the giant-cell tumor, as a rule, causes few symptoms. Pain 
is not a very great factor, and many times the first indication of the pres- 
ence of the tumor is an external deformity or asymmetry of the face. In some 
instances, a pathologic fracture of the jaw may be the first symptom. There 
is usually a bulging of the buceal or labial plates of the maxilla or mandible. 
The palatal portion of the maxillae and the lingual plates of the mandible 
appear to be generally resistant to the progress of the tumor. 

Roentgenographically, it is impossible to distinguish the giant-cell tumor 
from many of the other lesions of the jaws. Ordinarily, the cortical bone is 
not penetrated by the mass, but quite often it is expanded. The radiographic 
appearance of the tumor in many instances resembles that of the amelo- 
blastoma, odontogenic cysts, nasopalatine duct cyst, fibroma, myeloma, or even 
‘ osteogenic sarcoma or an infiltrating carcinoma of the gingiva. The true diag- 
nosis can be determined only by a biopsy. 
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Most authors agree that surgery is the treatment of choice. Usually 
ttement, followed by cauterization or electrocoagulation of the tumor bed, 
stitutes adequate treatment. This has not always been true. Soiland and 
jolow,'! in 1930, Herendeen,'* in 1931, Pfahler and Parry,'’* in 1932, and 

‘ce and Lampe" in 1936, advocated treatment of giant-cell tumors by some 
n of irradiation. 

In the great maority of giant-cell tumors, the growth pursues a benign 
irse and is curable by adequate local removal. It may, in some instances, 
isgress the cortex and invade the surrounding tissues. Occasionally, an 

therwise typical giant-cell tumor may metastasize to lymph nodes or distant 


ans. There have been claims that this malignant behavior is due to a sar- 


uatous change in a previously benign lesion. It seems more probable, how- 
er, that in such eases the original lesion was possibly a giant-cell osteosar- 


ma. 


Case Report 


History.—A 5-year-old white boy was referred to the M. D. Anderson Hospital and 
imor Institute because of a tumor of the jaw. ‘Two and one-half years previously, his 
varents had noticed that his lower incisor teeth were loose and that one was broken. 
Shortly thereafter, a dark discoloration was noticed 
After several dental consultations, a 
No pathologic specimen was taken. 


‘here was a history of recent trauma. 
the lower anterior gingiva and labial sulcus. 
‘eyst’’?’ was removed from this area in June, 1952. 
1952, a recurrence of the swelling was noticed and a similar operative pro- 
In February, 1953, the tumor was again removed and a pathologic 
The family history was noncontributory. 


November, 
‘edure was carried out. 
report indicated giant-cell tumor of the mandible. 

Examination.—Physical examination was essentially negative and all laboratory tests 
were within normal limits, with temperature 99° F., pulse 70, respirations 10, weight 42% 
pounds, and height 44 inches. 

Examination revealed a bulging of the labial plate of the anterior portion of the 
The overlying gingival tissue showed a slightly bluish discoloration. 
revealed a destructive bone lesion in 


mandible. 
Roentgenographie examination (Figs. 1 and 2 
the symphysis of the mandible. The roentgenologie report was as follows: ‘‘There is a 
benign expanding neoplasm of the mandible at the mentum. The two diagnostic possi- 
bilities appear to be giant-cell tumor or adamantinoma, The ridging of the inner surface 
of the cortex and the age of the patient favor giant-cell tumor.’’ 
Outside slides were reviewed by the hospital pathologists and the diagnosis of giant- 


cell tumor was confirmed. 
Due to the destruction of bone, it was decided that an acrylic splint should be con- 
This was done because of the possibility of fracturing the 


structed prior to operation. 
The splint was so designed that it could be 


mandible or even reseeting a portion of it. 
used temporarily to replace a segment of bone and prevent collapse of the fragments or 
could be adjusted to use in the event a fracture was incurred (Fig. 3). 


Operation.—On Oct. 2, 1953, under intratracheal anesthesia, the operation was per- 
formed. An incision was made in the midline of the lower lip and carried down to the 
inferior border of the chin, permitting adequate access to the operative field. Bleeding 
vessels were clamped and ligated with 0000 cotton. The two lower central incisors in- 
volved in the process were extracted and the tumor was exposed. The tumor mass was 
The bed of the tumor appeared 


semisolid and was easily removed by means of a curette. 
The crowns 


to be firm, uninvolved bone with a strong inferior border and lingual plate. 
inerupted permanent teeth protruded into the defect but they were not disturbed. It 


Was not necessary to use the previously prepared splint. The tumor bed was swabbed 





Fig. 2. 
Fig. 1.—Preoperative lateral roentgenogram showing tumor. 
Fig. 2.—Preoperative occlusal roentgenogram showing tumor. 


Fig. 3.—Photograph of acrylic splint. 
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1 a saturated solution of zine chloride, packed with Gelfoam, and sutured without 
The lip incision was closed with 00000 cotton in the skin. The pathologic re- 


nage. 
t was giant-cell tumor (Fig. 4). 

The patient did well postoperatively, but by the fifth day the wound had opened. 
juent saline irrigations and packing with zine peroxide produced rapid healing. The 
ient was discharged from the hospital on the twelfth postoperative day. 


Fig. 4.—Photomicrograph of mandibular tumor. 


. 


Fig. 5.—Postoperative occlusal roentgenogram showing healing. 


He was seen on follow-up examination in December, 1953, March, 1954 (Fig. 5), and 
June, 1954 (Figs. 6 and 7). At the last examination, the area was well healed with no 
evidence of recurrence. He was given a return date of one year. The patient returned 
on Dee. 6, 1954, with a swollen area in the upper left maxilla (Fig. 8). 

History.—The parents stated that in September, 1954, the patient lost two upper 
left deciduous teeth. The area never healed following the loss of the teeth, and in No- 

ember they consulted a dentist, who thought that there was a cyst in the area and opened 
nto it but found no eyst. The patient was again referred to M. D, Anderson Hospital 


for diagnosis and treatment. 
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Examination.—Physical examination was again essentially negative and laboratory 
tests were within normal limits, Examination of the head and neck revealed a bulging of 
the upper left maxilla in the region of the upper left lateral incisor, with a bluish dis- 


coloration of the overlying mucosa. 


6.—Postoperative intraoral photograph. 


Fig. 7.—Postoperative photograph of patient. 


The roentgenologic report was as follows: ‘‘There is a cystlike mass in the upper 
alveolar process with expansion of the cortical bone. In view of the previous lesion, it 
probably represents a giant-cell tumor’’ (Figs. 9 and 10). 
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Fig. 8.—Preoperative intraoral photograph of maxillary tumor. 


Fig. 9. 


Fig. 10. 


Fig. 9.—Preoperative intraoral roentgenogram of maxillary tumor. 
Fig. 10.—Preoperative intraoral roentgenogram of maxillary tumor. 
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Operation.—On Dec. 7, 1954, under intratracheal anesthesia, the operation was per- 
formed. By retracting the upper lip, the tumor was excised. The base again appeared to 


be made up of normal bone. The permanent teeth were not disturbed. The bed of the 


tumor was swabbed with a saturated solution of zine chloride and electrocoagulated. The 


Fig. 11.—Photomicrograph of maxillary tumor. 


Fig. 12.—Postoperative intraoral roentgenogram of maxillary tumor area showing healing 
and eruption of teeth. 


defect was packed open with Zephiran sponges. The pathologic report was giant-cell 


tumor (Fig. 11). 
The patient was discharged from the hospital on the following day, to be followed 
as an outpatient. Healing occurred rapidly. He has been seen at monthly intervals, and 
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three months after operation the area was completely healed without evidence of recur- 
rence in either operative site (Fig. 12). 
Summary and Conclusions 

1. The true nature of the giant-cell tumor is still a confused issue. 

2. A ease of multiple central giant-cell tumors of the jaws has been pre- 
sented, one occurring in the mandible and another in the maxilla of the same 
patient. The latter developed approximately one year after the first tumor 
had been removed. 

3. As far as is known, a similar condition has been reported only once 
previously. 

4. The giant-cell tumor, whether a true neoplasm or not, appears to be 


a benign lesion. There have been cases reported of metastasis and malignant 


transformation. 
5. Surgery is the treatment of choice. Such tumors tend to reeur if in- 


completely removed. 
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HE term odontoma refers to a broad group of neoplasms composed of 

odontogenic tissues. Included in this group are two lesions composed 
primarily of calcified dental tissues. In one (the compound composite odontoma), 
the dental tissues are arranged in such a manner as to attempt to duplicate nor- 
mal tooth development with the formation of a varying number of rudimentary 
teeth, all contained within a limiting capsule. In the second lesion, which has 
been termed a complex composite odontoma, the dental tissues are arranged 
haphazardly. The marked limitation of growth potential of both varieties of 
odontomas has lead some to consider them as examples of hyperplasia rather than 
true neoplasms. 

Compound or complex composite odontomas may occur in any part of the 
upper and lower jaws. In our experience, we have seen them occur most fre- 
quently in the upper anterior region, lower anterior region, and lower molar area. 
The case to be presented is a complex composite odontoma developing in rela- 
tion to an unerupted mandibular third molar. It is of particular interest because 
of its size and its relation to an impacted lower third molar with a dentigerous 


cyst. Infection was also present. 


Case Report 
The patient, a 30-year-old white farmer, was referred to the Veterans Administration 
Hospital, Birmingham, Alabama, by his private physician on Aug. 19, 1954. When first seen 
at this hospital, he had a large extraoral swelling at the angle of the left mandible. 


History.—Five weeks prior to admission, the patient fell while in a boat and was 
rendered unconscious. Two days after falling, he noticed a slight swelling at the angle of 
the left mandible. Over a three-week period the swelling gradually increased in size. 
At this time he consulted his private physician. During the next two weeks the patient 
received nine injections of penicillin, and the left submandibular area was incised and 
drained extraorally twice, with only slight improvement. Finally, an x-ray picture was 
taken, which showed a mass in the lower left third molar area. The patient was told that 


*Resident, Department of Oral Surgery, University of Alabama School of Dentistry 
and the Veterans Administration Hospital, Birmingham, Alabama. Present address: 27 
State St., Bangor, Maine. 

**Resident, Department of Oral Surgery, University of Alabama School of Dentistry and 
the Veterans Administration Hospital, Birmingham, Alabama. 

***Professor and Chairman of the Division of Dental Surgery, Medicine, and Pathology, 
University of Alabama School of Dentistry, and Consultant in Oral Surgery at the Veterans 
Administration Hospital, Birmingham, Alabama. 
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he had a tumor and was referred to this hospital. According to the patient, he had never 
had any previous roentgenograms of the teeth or jaws and was completely unaware of the 


existence of this lesion prior to this time. 

Clinical Examination.—Extraorally, there was a large, indurated, tender swelling 
over the left angle of the mandible which extended into the submandibular space with a 
small fluetuant area immediately beneath the lower border (Fig. 1). Intraoral examination 
showed the occlusion to be normal. There were slight trismus and minimal edema in the 
mandibular left third molar area, with no evidence of drainage. Clinically, the third molar 
could not be seen. 

Roentgenologic Examination.—The x-ray pictures revealed the presence of a large, 
irregular-shaped, radiopaque mass lying in the left mandibular third molar area (Fig. 2). 
This mass was well demarcated and was separated from the bone by a thin radiolucent area 
suggesting encapsulation. The third molar was lying beneath the mass at the lower border 
of the mandible. Anterior to the third molar, and extending from the lower border of the 
radiopaque mass to the lower border of the mandible, was a small radiolucent area. A 
tentative diagnosis of complex composite odontoma was made at this time. 

Treatment and Course.—Prior to starting antibiotics, 2 ¢.c. of yellow-green pus was 
aspirated extraorally. This was sent to the laboratory for culture and sensitivity tests. 

Under local anesthesia, a small incision was made through the thin layer of skin 
overlying the fluctuant area. No pus was obtained through the incision. A Penrose drain 
was inserted and a sterile dressing was placed over the wound. Antibiotics were started: 
300,000 units of aqueous penicillin, and 0.5 grams of streptomycin were given intra- 
muscularly every six hours. Hot, moist dressings were kept over the swelling constantly, 
and the patient was advised to use warm saline rinses every hour. 

The patient’s temperature, which was normal on admission, remained normal through- 
out the course of treatment. Laboratory reports were within normal limits. The bac- 
teriologic report showed alpha streptococci which were highly sensitive to all the common 
antibiotics. 

The patient improved slowly. 
Eight days after admission, the swelling and drainage had subsided, and an 
Since the possibilities of a 


The Penrose drain was removed three days after 
admission. 
extraoral procedure was planned for the removal of the mass. 
pathologie fracture existed, maxillary and maridibular arch bars were placed for postopera- 
tive fixation. 

Operative Report.—On Aug. 27, 1954, the excision of the tumor was performed 
extraorally under intravenous Pentothal sodium anésthesia, with endotracheal nitrous oxide 


and oxygen. 
The left side of the patient’s face and neck was prepared and draped in the usual 


way. An extraoral incision was made 2 em. below the lower border of the mandible, 
The external 


extending from behind the angle of the mandible to the submaxillary area. 

maxillary artery and the anterior facial vein were ligated and divided. The masseter 
muscle tendons were cut and reflected upward to expose the lower border of the mandible 
and the angle. The thin buccal plate was lifted away with a curette to expose most of 
the mass. Bone was excised further with a chisel over the third molar tooth, which was 
then easily elevated free. This exposed the cystic area anterior to the tooth, which was 
then enucleated and found to contain some pus. By means of a hand drill, several holes 
were drilled horizontally across the dense, calcified mass. The tumor was then divided 
with an osteotome and the lower portion was removed. After more buccal bone was taken 
off, the remainder of the tumor was elevated out of its bed. The mass was found to be 
encapsulated and not directly attached to the surrounding bone. The oral cavity was not 
exposed. It was noted at this time that the thin layer of buccal cortical plate along the 
lower border was fractured. No fracture line could be visualized in the lingual plate. A 
drill hole was placed in each segment at the lower border and the segments were approxi- 


mated with a 20-gauge stainless steel wire. 





COMPLEX COMPOSITE ODONTOMA 


Fig. 2.—Preoperative lateral jaw roentgenogram. 
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A Penrose drain was placed, extending from the bony cavity to the most inferior 


part of the incision. The remainder of the incision was closed in layers and the skin 


was approximated with a number of interrupted sutures. A dry sterile dressing was placed 
over the incision. As soon as the patient reacted, intermaxillary elastic traction -was 
placed for fixation. Fig. 3 shows the closure after removal of the drain. 


Fig. 3.—Postoperative photograph, four days after surgery. 


Fig. 4.—Gross specimen of odontoma removed in sections with unerupted lower third molar. 
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Pathologic Report.—The histologic section of the specimen (Fig. 4) showed a com- 
x composite odontoma with a dentigerous cyst showing long-standing chronie inflamma- 


mn. 
Fig. 5. 


Fig. 6. 
Fig. 5.—Immediate postsurgery lateral jaw roentgenogram. 
Fig. 6.—Postoperative lateral jaw roentgenogram taken four and one-half months after 


surgery, showing bone repair. 


Postsurgical Course.—The postoperative swelling was moderate. Two days after the 


operation, the intermaxillary elastics were replaced by intermaxillary wires. The occlu- 


sion was good. The rubber drain was removed, with no evidence of continued drainage. 
Four days after surgery, alternate sutures were taken out. The remaining sutures were 
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removed seven days after surgery. On Oct. 13, 1954, about six weeks postsurgery, the inter- 
maxillary fixation was removed and the fractured segments seemed to be firmly united. 

Further recovery was uneventful. The patient was seen every two months, at which 
time x-ray pictures were taken to show the progress of healing (Fig. 5). The latest post- 
operative roentgenogram was taken on Jan. 4, 1955, approximately four and one-half 
months after surgery, and showed definite bony repair (Fig. 6). 


Summary 


This is a case report of a large complex composite odontoma and its 
surgical treatment. The presence of infection complicated treatment and had 
to be controlled prior to surgery. A two-stage procedure was contemplated 
wherein the wound would be packed open with fine mesh gauze and secondary 
closure effected after complete subsidence of infection. This was ruled out, 
as it was felt that the infection was well controlled and adequate drainage 
would be accomplished with a Penrose drain, giving the patient a shorter re- 
covery period and a better cosmetic result. 

The extraoral approach was by far the best in a lesion of this size and 
position. Intraoral approach would be fraught with many difficulties, some of 
which are lack of access, excessive trauma, and possible sacrifice of healthy 
teeth. 

In this type of case, a possible fracture of the mandible must be anticipated 
and prepared for before surgery. 

Although a tentative diagnosis was made on the basis of the x-ray findings, 
other diagnoses cannot be ruled out until microscopic examination of the lesion 
is completed. 





MULTIPLE NEUROFIBROMATOSIS IN A FAMILY 


RoBert BoRKENHAGEN, M.D., D.D.S.,* AND SUNDER VaAziIRANI, D.D.S.,** 
CuricaGo, IL. 


BRIEF report on multiple neurofibromatosis (von Recklinghausen’s dis- 
A ease) is made. Three members of the same family with neurofibromatosis 
have been studied, each showing different manifestations of the disease. Em- 
phasis has been placed on the patient with lesions affecting the mandible. 


Patient 1.— 

History: A 17-year-old girl was referred for evaluation because of an in- 
ability to bring her anterior teeth into ocelusion (Fig. 1). Gradual enlargement 
of the mandible had been noted by her parents over an eight-year period. Speech 
had become somewhat slurred. Within the past year a painless, subcutaneous 
nodule had appeared to the left of the symphysis menti. 

The past history for the girl was noneontributory. Three brothers and 
two sisters were well. Another sister, to be discussed later, died at 23 years of 
age. 

Physical examination: General appearance revealed a thin Negro girl, 
with a pointed appearance to the chin. Obvious malocclusion was observed, 
including prognathism in the anterior portion of the body of the mandible. 
Several carious teeth were present. The lower incisors were loose, with spacing 
of several millimeters between them. The gingivae were reddened in some 
areas, attributable to loeal factors. On the lingual anterior surface of the 
mandible, the gingivae were raised into a flabby tumorous mass of pale tan 
color, measuring about 1 by 0.3 by 3 em. The enlargement conformed to the 
lingual curvature of the mandible and the surrounding soft tissues. It did not 
extend to the floor of the mouth. Macroglossia was present, but the surface of 
the tongue was not unusual. 

Café au lait skin blemishes or cutaneous tumors were not noted. The 
cardiac, respiratory, gastrointestinal, genitourinary, and neuromuscular sys- 
tems were negative. The patient was mentally alert. 

Laboratory: Routine blood and urine examinations were not unusual. Alka- 
line phosphatase was slight!y low. Serum calcium, inorganic phosphorus, and 
basal metabolie rate fell within normal limits. Roentgenograms of the skull, 


chest, and long bones were negative. 


*Attending Staff, Hospital Dental Clinic, Research and Educational Hospitals, University 
of Illinois. 
’ **Resident in Oral Surgery, Hospital Dental Clinic, Research and Educational Hospitals, 
University of Illinois. 
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Rarefaction in the alveolar bone in the lower incisor region was observed 
roentgenographically. Loss of trabeculation extended toward the cuspid teeth 
bilaterally. The central incisors were elevated and spaced far apart. At the 
apex of the lower right central incisor was a small, rounded radiolucency 
(Fig. 2, A). In its center were two small radiopacities, also rounded in appear- 
anee, one placed on top of the other. Together, they measured approximately 
4 mm. The tooth above the radioluceney responded favorably to electrical 
stimulation, as did the other incisors. In some areas on the dental films, the 
lamina dura could not be traced. Lateral views of the mandible showed no roent- 


genographie changes. 


A 


Fig. 1.—Photographs of Patient 1. A, With posterior teeth in occlusion. Anterior teeth 
eannot be brought together. Lower central incisors and left alveolar segment are raised 
above occlusal plane. 8B, Patient with lips closed. Note soft tissue deviation of chin to left, 
apparently due to subcutaneous neurofibroma nodule. 


TRABECULAR 
PATTERN AND 
SPACING OF TEETH 


OSSIFICATION 
WITH RADIOLUCENCY 
BELOW VITAL Jncison 


Fig. 2.—Roentgenogram and biopsy findings showing lesions in mandible. Photomicrograph to 
right (B) shows extent of neurofibroma on lingual surface of lower central incisor. 


Course: A biopsy was done under local anesthesia in December, 1954, with 
intent to include the two very loose central incisors. A paper-thin alveolar bone 
structure was noted on both the labial and lingual aspects of the teeth. The 
flabby gingival tissue on the lingual surface was included in the section, as 
well as the tissue represented by the radiolucent area at the apex of the 
central incisor. 
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To provide adequate surgical closure, the two lateral incisors had to be 
emoved. Healing was prolonged, but uneventful. Observation four months 
later showed no alteration in the biopsied lesion. A specially constructed 
prosthesis was placed for cosmetic reasons, with an effort to avoid the tumorous 
irea. No attempt was made to alter the occlusion. 

Pathologic findings: Microscopic description of the submitted section re- 
‘ealed a cireumscribed mass on the lingual aspect of the incisor teeth, consisting 
Between the fiber bundles, numer- 


\f densely arranged, wavy fibers (Fig. 2, B). 
This was reported as neurofibroma. 


us cells with flattened nuclei were visible. 
An oral pathologist suggested that two lesions were present—the one a neuro- 
fibroma, and the other an ossifying fibroma. The latter opinion corresponded 
with the radiopacity described in the dental roentgenograms. 

Academic considerations: The facial deformity in this patient suggests 
three factors. First, the tumorous mass behind the anterior mandibular in- 
cisors may have been the cause of increasing the space between the teeth. 
Second, the macroglossia also may have contributed to the mandibular en- 
largement by pushing against the lingual tissue. Unexplained, however, is the 
lack of involvement of other structures, such as the upper teeth, by pressure 
from the musculature of the tongue. A third, and pertinent, factor is the 
involvement of the bone itself. Brooks? states: ‘‘If the growth of the neuro- 


fibroma is associated with a hyperplastic change in the lymphatics, then the 


entire bone is rendered more porous and more plastic.’’ Referring to long 
bones, he states that the bone increases in length. A similar increase in the 
size of the mandible appears to have occurred. 

The presence of an ossifying fibroma in the lesion is not clear. 
dysfunction of the parathyroids is found to be a cause of ossifying fibroma, 
and likewise hyperparathyroidism has been reported in neurofibromatosis. 
However, no evidence of parathyroid disease was found in the present case. 

Conventional methods of oral rehabilitation do not solve this patient’s 


A considerable degree of surgical judgment would be required, since 
Davis and his 


Sometimes 


problem. 
something less than extensive resection would not be adequate. 
associates® have shown, however, that in many instances neurofibromatosis is 
amenable to surgery. Thoma®* has also indicated that oral surgical treatment 
is useful where indicated. 


Patient 2.—A sister* died at 23 years of age. At 5 years she developed 
an enlargement in the region of the right ankle. Café au lait pigmentations 
and subeutaneous tumors were noted in the history. It was originally an in- 
volvement of a peripheral nerve, but gradually other extremity structures be- 
came involved. The diagnosis was neurofibroma. 

At the age of 12 years, the patient underwent a mid-thigh amputation 
of the right extremity for neurofibrosarecoma (Fig. 3). When the patient was 
22 years old an amputation of the left forearm was performed for neurofibro- 
sarcoma. The following year the woman developed cough, dyspnea, and sub- 


of Research and Education 


*This woman was followed in the orthopedic department 
in 1951. 


Hospital of the University of Illinois from 1935 to her death 
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sternal pain. Her course was terminal. The autopsy report showed massive 
metastatic neurofibrosarcoma of the left lung and multiple neurofibromata 
involving peripheral nerves and sympathetic chains. 


Fig. 3.—Extent of lesion in right leg of Patient 2, taken before amputation of the extremity. 
This sister succumbed at 23 years of age of metastatic neurofibrosarcoma, 


> 


Fig. 4.—Diffuse cutaneous form of neurofibromatosis on back of Patient 3. This is the mother 
of two daughters discussed in the text. 

Patient 3.—The cutaneous form of multiple neurofibromatosis (fibrosum 
molluseum) was manifested in the mother of the two children described. The 
disease in the mother was first noted in about her twentieth year (Fig. 4). The 
face, extremities, and trunk presented tumor masses. Moderate increase in their 
extent occurred with several pregnancies. The mother could not recall any rela- 
tives who had neurofibromatosis. 


Discussion 


A heredofamilial relationship has been frequently mentioned in the litera- 
-ture on neurofibromatosis.* 7 Some writers have suggested that victims of the 
disease avoid having a family. 
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Recognizing the familial background, the various forms of the disease 
ecome important, especially since it may assume different forms in members 
if the same family. The family group discussed in this article is an example. 
In one the disease appeared as a facial bone derangement; in another the soft 
tissue and bone in the extremities have become involved, while in the third the 
‘lassical dermatologic lesion of fibrosum molluseum appeared. 

Authors have given varying classifications’ * of the manifestations of 


ieurofibromatosis. In general, there is agreement on the following points: 


1. Cutaneous—eafé au lait blemishes, nodules, and hypertrophy. 
Osseous—deformities (asymmetry and hypertrophy), atrophy, and 
radiolucent defects. 

Vaseular and lymphatic—thickening of vessels and hypertrophy of 
tissues. 

Endocrine and autonomiec—dysfunetion of the endocrine system. 
Central and peripheral nervous—frequent retarded mental develop- 
ment. 

6. Visceral—specifie internal organs have been affected. 


This disorder is of unknown etiology and has broad manifestations. 
Classification must be inelusive, and this results in ponderous subdivision. 
The hypothesis of Lichtenstein® concerning the pathogenesis simplifies and 


correlates isolated intrafamily findings of von Recklinghausen’s disease. He 
coneludes that all ectodermal structures and their vascular and nutritive com- 
ponents may be involved, and undergo ‘‘multicentrie areas of hyperplasia.’” 

The malignaney rate has been estimated at about 12 per cent.‘ This is 
important in planning possible treatment for patients with neurofibromatosis. 
The incidence has been given as being about one in 2,000 patients seen in 
dermatologic elinies. 

Summary 

Case reports of three members of the same family with multiple neuro- 
fibromatosis (von Recklinghausen’s disease) have been presented. The 
mandible is affected in one of the daughters. This is a rare location.’ A fatal 
termination occurred from metastatic involvement in another daughter, in 
whom the leg was first involved. The mother was afflicted with the cutaneous 
(fibrosum molluseum) form of the disease. Adequate management of the 
daughter with the mandibular lesion is a difficult surgical problem. 
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SIALOLITHIASIS, WHARTON’S DUCT, LEFT SUBMAXILLARY GLAND 


Report of a Case 
S. L. ORLEAN, D.D.S., CHaruorte, N. C. 


WHITE man, 26 years of age, presented for examination on Nov. 9, 1953. 

He complained of pain about the lower left third molar and below the 
angle of the left mandible for approximately three weeks. The pain was not 
intense, but rather annoying. The pain seemed to increase especially after eat- 
ing and then would slowly decrease. 

Past History.—The patient first remembered having similar pain when he 
was 6 years old. The pain would increase, then the swelling would increase. 
This went on for a number of years. It was at this time that the childhood 
diseases were contracted and when bilateral mumps was present, it was as- 
sumed that the condition would disappear. The last episode of pain and swell- 
ing on the left side coincided with the mumps at about the age of 10 years; 
since that time there had been no evidence of the original complaint until 
three weeks prior to examination. 

Examination—Symmetry of the face was present with the exception of 
the left submaxillary area, which was slightly swollen. The submaxillary 
gland was palpable but neither tender nor painful. Cervical lymphadenopathy 
was not present. Trismus was not present. 

Intraorally, the retromolar area about the lower left third molar was in- 
flamed, with evidence of a localized pericoronal infection. The duct of the left 
submaxillary gland was enlarged. It was not tender or painful to palpation. 
A hard mass was palpable in the duct at approximately the premolar area. This 
mass could be moved anteriorly and posteriorly from this position approximately 
3 to 4 mm. It was the size of a pea. A probe inserted into the duct entered 
approximately 4 mm. before the mass was eneountered. An exudate was not 
present. 

Radiographic Examination.—A radiopaque mass was noted between the 
premolars (Fig. 1). In the occlusal film (Fig. 2) this was found to be in the 
soft tissue at about the premolar area. 


Diagnosis.—Sialolithiasis, Wharton’s duct, left submaxillary gland. 


Treatment.—On Nov. 10, 1953, under mandibular block anesthesia, sutures 
were placed loosely anterior and posterior to the mass to prevent its displace- 
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ment. With pressure upward on the floor of the mouth and with the sutures 


held taut, the mass was held in position against the lingual tissues of the 
mandible. An incision was made down to the mass, the tissue retracted and 
the stone removed (Fig. 3). Immediately following its removal, approximately 


Fig. 1.—Dental roentgenogram showing radiopaque mass. 


Fig. 2.—Occlusal film showing salivary stone marked x. 
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c.c. of gelatinous, straw-colored fluid was aspirated. The incision was closed 
vith interrupted sutures. Radiographs immediately following the sialolith- 


tomy were negative (Fig. 4). 
Healing was uneventful. Sutures were removed on Nov. 12, 1953. Re- 
xamination on Nov. 19, 1953, was clinically and radiographically negative. 


Fig. 3.—Photograph of removed stone. 


Fig. 4.—Postoperative roentgenogram showing stone removed. 


Comment 
This case is reported in the interest of performing a more detailed oral 
examination. The length of time from the patient’s original complaint as a 
child to the present examination bespeaks the numerous lost opportunities to 
discover the cause of the complaint. 


2840 SELWYN AVE. 





Periodontia 


A COMPARISON OF THE PREVAILING CELL TYPES IN SALIVA 
OF PERSONS WITH AND WITHOUT PERIODONTAL DISEASE* 


SAMUEL DREIZEN, D.D.S., ELLIE Jo GiLLey, B.A., AND Tom D. Spres, M.D., 
CuicaGco, ILL. 


PITHELIAL eells, leukocytes, and microorganisms are found in human 

mixed saliva. The epithelial cells, contributed by the oral mucosa, are 
squamous in type and occur as isolated cells or groups of cells. Structurally, 
they may be intact or lacking in nuclear and/or cytoplasmic material. The 
loss of cytoplasm has been attributed to proteolytic activity, the absence of 
nuclei to cornification.'. Saliva epithelial cell counts have been associated with 
dental caries susceptibility, saliva from persons immune to dental caries con- 
taining greater numbers of epithelial cells per unit volume than saliva from 
caries-susceptible persons. In ecaries-immune saliva, most of the epithelial 
cells are covered with microorganisms, whereas those in caries-susceptible 
saliva are virtually free from bacteria. * 

Human saliva exerts a chemotactic influence upon leukocytes which are 
liberated continuously from the tonsils and oral mucous membranes.* The 
counts range from 160 to 2,000 per cubic millimeter.*. The cells either are 
morphologically complete or show various stages of degeneration. Degenerat- 
ing leukocytes contribute proteolytic enzymes to saliva. Weinmann’ stated 
that equal numbers of salivary leukocytes yielded more proteolytic enzymes 
in persons immune to dental caries than in persons susceptible to this disease. 

The bacteria ‘‘covering’’ the epithelial cells in saliva are believed to be 
proteolytic. Proteolytic bacteria predominate in periodontal disease in which 
there is a degeneration of the epithelium lining the gingival crevice. Disrup- 
tion of the protective lining is followed by an escape of epithelial cells, blood 
cells, and pus from the area of inflammation into the saliva. The extent of 
epithelial denudement has been estimated to exceed eight square inches, even 
in mild periodontal involvement.’ 

Evidence that the metabolic products of the organisms associated with 
periodontal disease inhibit the bacteria implicated in dental caries has been 

From the Department of Nutrition and Metabolism, Northwestern University Medical 
School, Chicago, Illinois. 
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reported previously from this laboratory.* The aforementioned differences in 
the salivary cells in caries-immune and earies-susceptible persons may be 
another expression of this antagonism. The histopathology of periodontal 
disease suggests that the cellular component of saliva may be demonstrably 
influenced by this condition. Accordingly, an investigation of the cell con- 
tent of saliva has been made in patients with and without active periodontal 
disease. 
Materials and Methods 

Selection of Patients.—Highty-six consecutive patients referred to the 
Dental Department of the Nutrition Clinie of the Hillman Hospital were ar- 
bitrarily selected for study. The group consisted of twenty-four men and 
sixty-two women, ranging in age from 19 to 53 years. All were white, except 
for one Negro woman. 

A diagnosis of active periodontal disease was established on the basis of 
clinical and roentgenologie evidence of inflammatory and/or degenerative 
changes in the tone, color, and texture of the gingival mucosa, exudation from 
the gingival crevices, periodontal pockets, and loss of supporting bone and 
periodontal membrane fibers. Applying these criteria, forty patients (fifteen 
men and twenty-five women) were classified as having active periodontal dis- 
ease, whereas forty-six (nine men and thirty-seven women) were free from 
periodontal disease at the time of the examination. 


Method of Study.—All samples were collected between 9 and 10 a.m. The 
samples were obtained by permitting saliva to accumulate in the vestibule of 
the mouth during the resting state. The lips and cheeks were retracted with 
tongue blades and the patients were cautioned not to swallow or move the 
tongue. One loopful of saliva was then removed from the pool opposite the 
lower right premolar region with a sterile inoculating needle containing a 
loop 2 mm. in diameter. Care was taken not to contact the oral mucosa 
during this process. The sample was placed on a clean glass slide and per- 
mitted to dry in air. The dried preparation was flooded with Wright’s blood ° 
stain for five minutes. Wright’s buffer solution (pH 6.4), containing mono- 
basic potassium phosphate and dibasic sodium phosphate, was added in an 
amount approximately twice the volume of the stain. After six minutes, the 
slide was washed thoroughly in distilled water and left to dry in air. It was 
then examined microscopically, using the oil immersion lens. 

The number and state of preservation of the epithelial cells and leuko- 
cytes and the type and location of bacteria present on each slide were deter- 
mined by study of the stained preparation and recorded. From these ob- 
servations, ratios were developed for (a) the number of epithelial cells which 
appeared to be free of bacteria to the number of bacteria-covered epithelial 
cells, and (b) the number of epithelial cells to the number of leukocytes seen 
on each slide. 

Observations 

The distribution of the ratios of bacteria-free epithelial cells to bacteria- 

covered epithelial cells is shown in Fig. 1. As is clearly seen in Figs. 1 and 2, 
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the samples from patients with periodontal disease contained substantially 
greater numbers of bacteria-covered epithelial cells than did those from pa- 
tients free of periodontal disease. In 90 per cent of the samples obtained 
from subjects with periodontal disease, a minimum of 70 per cent of the epithe- 
lial cells were covered with bacteria. In contrast, in 88 per cent of the samples 
from patients without periodontal disease, less than 50 per cent of the epithe- 
lial cells were covered with bacteria. Morphologically, each of the samples 
from the patients with clinically active periodontal involvement contained an 
abundance of disintegrated epithelial cells, whereas those in the samples 
from the periodontal disease-free group were mainly intact. 

The distribution of the epithelial cell to leukocyte ratios is shown in 
Fig. 3. Leukocytes were present in each sample of saliva. Their numbers 
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Fig. 1.—Comparison of bacteria-free epithelial cell to bacteria-covered epithelial cell 
ratios in the saliva of forty subjects with periodontal disease and forty-six subjects without 
periodontal disease. 


were considerably greater in the samples from patients with periodontal 
disease than in those from the group without this disturbance. In 87 per 
cent of the samples from patients with periodontal involvement, the epithelial 
cell to leukocyte ratio was 1:4.1-6 or greater, whereas in 80 per cent of the 
periodontal disease-free group, the ratio was 1:2.1-4 or less. The number of 
degenerated leukocytes exceeded the number of intact cells in each group, 
the ratios of intact to degenerated cells being greater in the group without 
periodontal disease than in the group with periodontal disturbances. 

No attempt was made to identify generically the various types of bac- 
téria seen in the saliva samples beyond a notation of their principal morpho- 
logie characteristics. Those covering the epithelial cells were predominantly 
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either very short rods or slightly elongated coceal forms with rounded ends. 
They were followed in frequency by coceal and chain forms. Spirochetes 
lispersed throughout the slide were observed in many of the samples from 
patients with periodontal disease. Clumps of bacteria not attached to epithe- 


A. 


1, Smear of saliva sample from patient free of periodontal disease. B, Smear of saliva 
sample from patient with active periodontal disease. 
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Fig. 3.—Comparison of epithelial cell to leukocyte ratios in the saliva of forty subjects with 
periodontal disease and forty-six subjects without periodontal disease. 


lial cells were seen on most slides in this group. Orban and Weinmann!’ sug- 
gested that the organisms covering the epithelial cells are members of the 
Micrococcus catarrhalis, Streptococcus viridans, and Staphylococcus albus 


groups of bacteria. 
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Discussion 

Periodontal disease (by definition, the destruction of the supporting 
tissues of the teeth) is associated with an invasion by proteolytic bacteria. 
The process, essentially inflammatory in nature, is accompanied by a loss of 
the protective epithelium and by a leukocytosis. The relatively large num- 
ber of desquamated bacteria-covered epithelial cells and degenerated leuko- 
eytes found in the saliva of patients with active periodontal disease, as con- 
trasted with the numbers present in the saliva of patients without periodontal 
disease, is in accord with the known histopathology of periodontal disturb- 
ances. 

In approximately 10 per cent of the patients free from periodontal dis- 
ease, the morphologic features of the salivary cells resembled those seen in 
samples from patients with active periodontal disease. The state of oral 
hygiene appeared to be a contributing factor in these cases, since the cell 
content of saliva was roughly proportional to the presence of accumulations of 
detritus and materia alba. The latter has been described as the soft, white 
deposit which forms at the necks of the teeth in unclean mouths and contains 
food debris, mucus, desquamated epithelial cells, and various types of bae- 
teria.’ It has been noted that patients with exceptionally poor oral hygiene, 
but with no gingival disturbances, may have the same type of oral flora as 


patients with chronic periodontal disease.’” 
The principal cytologic features of the endogenous salivary cells in the 


groups with and without active periodontal disease were similar, if not iden- 
tical, with those reported for the salivas of caries-immune and ecaries-suscep- 
tible persons, respectively. These findings, together with previously reported 
evidence® of fundamental differences in the chemistry of the tissues and bae- 
teria associated with dental caries and periodontal disease, suggest that these 
processes are not active in the same part of the same mouth at the same time. 


Summary and Conclusions 

These studies show that, per unit volume, saliva from patients with active 
periodontal disease contains a greater number of epithelial cells and leuko- 
cytes, a greater incidence of degenerated epithelial cells and leukocytes, and 
a greater ratio of bacteria-covered to bacteria-free epithelial cells than does 
saliva from patients without periodontal disease. 

The morphology of the cellular elements in the saliva of the group with 
periodontal disease resembled that reported as characteristic for persons im- 
mune to dental caries. In the group without periodontal disease, it was simi- 
lar to that described for persons susceptible to dental caries. This cross- 
relationship supports the concept that basic biochemical and bacteriologic 
differences between the mechanisms associated with dental caries and perio- 
dontal disease account for the lack of simultaneous activity of these destrue- 
tive processes in a given mouth area. 
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Oral Pathology 


SOME LESS COMMON BONE LESIONS AFFECTING THE JAWS 
Martin A, Rusuton, M.D., F.D.S., Lonpon, ENGLAND 


Hyperostosis of the Jaws Associated With Osteoporosis 
Circumscripta Cranii in Youth 


CASE described by Dr. Lester Cahn* in 1953 as leontiasis ossea, in which 

hyperostotic jaw lesions appeared following osteoporosis cireumseripta 
cranii in a woman at as early an age as 25 years, leads me to mention another 
case which had similar features. This concerned a young woman who had 
noticed a painless enlargement of the right lower jaw when she was 18 years 
of age. When I first saw her at the end of World War II, at the Plastie and 
Jaw Centre at Basingstoke, she was 26 years old and there was extensive 
hyperostosis of the whole mandible and of the left maxilla of a type compatible 
with a diagnosis of fibrous dysplasia of bone (Figs. 1 and 2). There was also 
a small area of osteoporosis circumscripta cranii (Fig. 3). No other skeletal 
abnormalities were found; there was no pigmentation of the skin; the serum 
‘aleium and phosphorus were normal; but the alkaline phosphatase was 
raised about fourfold. Dental films taken at this time showed that the lamina 
dura around the teeth had almost disappeared except in the upper right quad- 
rant, where it was normal. The junction between normal and abnormal bone 
in the upper jaw followed the midline almost exactly (Figs. 4 and 5). 

To improve the patient’s facial appearance, which was causing some dis- 
tress (especially as her husband’s return from the war was daily expected), 
Sir Harold Gillies and I removed a large slice from all around the outer side 
of the mandible and a small slice from the maxilla, with considerable cosmetic 
effect. Sections of the material removed showed active resorption of cortical 
bone with very numerous giant cells. The spongiosa had been largely re- 
placed by fibrous tissue, which in many areas was of very inactive appearance 
and eontained bone spherules; in some parts, however, there was formation 
of new osteoid trabeculae. The mosaic pattern was not a prominent feature 
(Figs. 6 and 7). 

From the Department of Dental Medicine, Guy’s Hospital. 

. *Read before the Feb. 9, 1955, monthly conference of the New York Institute of Clinical 
Oral Pathology, held at the New York Academy of Medicine. 
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This patient kept in touch with me on my return to Guy’s Hospital after 
ie war, and I was able to note that during a period of six years practically 
o further enlargement of the jaws occurred. In the skull, however, the 
steoporosis cireumscripta extended greatly, involving large parts of the right 
arietal, oceipital, and frontal bones and forming a new separate area in the 


Fig. 1. 
1.—Hyperostosis and osteoporosis of both jaws on the left. 


Fig. 
Fig. 2.—Hyperostosis and osteoporosis of the right mandible. 


Fig. 3.—Osteoporosis circumscripta cranii. 


left frontal bone (Fig. 8). She was therefore admitted, under my medical col- 
league, Dr. W. N. Mann, and the investigations which it was then possible to 
undertake, and which have been described by Irvine,’ produced some unex- 
pected information about the family which previously the patient had not 
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been willing to disclose. It was ascertained that the woman’s father had suf- 
fered from Paget’s disease which affected almost the whole skeleton, starting 
when he was 35 years of age, and had recently died in another London hos- 
pital from a malignant tumor of the mandible, an unusual type of growth 


Fig. 5.—Boundary between normal and abnormal bone follows the midline. 


which was later described by Cones.° It was learned that there was also an 
elder sister who, at 18 years of age, had noticed a painless swelling of the up- 
per jaw extending from the left alveolar process. This hyperostosis has long 
ceased to increase in size and resembles that of her sister. She, too, had a 





Fig. 6. Fig. 7. 


Fig. 6.—Tissue removed shows resorption of cortical bone with many giant-cell osteoclasts 
ind replacement of the spongiosa with fibrous tissue and bone nodules. 
Fig. 7.—Fibrous tissue with bone nodules and formation of osteoid trabeculae. 


Fig. 8.—Extensive osteoporosis circumscripta cranii. 
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large area of osteoporosis circumseripta, which Irvine found still to be extend- 
ing, and also changes in the pelvis which were regarded by radiologists as 
characteristic of Paget’s disease. These were sclerosis of the right ilium and 
thickening of the right ischiopubic ramus, with coarsening of the trabecular 
pattern, and a small area of osteoporosis. Blood chemistry was normal, except 
for a slightly raised alkaline phosphatase, and there was no pigmentation of 
the skin. Her three young children were normal, radiologically and elini- 
eally. 

Cahn‘ felt that in his case there was more resemblance to fibrous dysplasia 
than to Paget’s disease. In mine, although the radiologic, clinical, and patho- 
logic findings differ in some ways from what one would expect in Paget’s 
disease, the findings in the patient’s relatives make it probable that this is 
familial Paget’s disease. It is certainly uncommon for both jaws to be af- 
fected in Paget’s disease, but it is known that this can oceur.’7 It seems rea- 
sonable to think that when Paget’s disease occurs in the young its appear- 
ances may not be the same as those with which we are familiar in patients in 


middle age and later. 
It may be possible that there is a tendency for the jaws to be affected 
particularly early in familial Paget’s disease, and it is interesting to note that 


in the series of cases examined by Stafne'® the youngest patient with an af- 
fected maxilla was a woman of 31, whose brother had been undergoing treat- 
ment for a disease of the upper jaw for eight or nine years. 

[ have had only one other case of familial Paget’s disease in which the 
maxilla was affected. 


Familial Paget’s Disease 


In this case, the mother had had Paget’s disease. The daughter presented 
herself at the age of 41 years with symptoms which proved to be caused by 
migrainous neuralgia. Dental films taken at that time showed that through- 
out the whole upper jaw the bone had an abnormally fine, stippled pattern 
of rather regular distribution, without sclerotic patches and with quite marked 
indistinctness of the lamina dura around the teeth; the pattern of the bone in 
the films of the mandible was normal and neither jaw was at all enlarged. 
The alkaline phosphatase was three times the normal figure, and there were 
extremely early Paget changes in the skull, but not in other bones. During 
the last six years there has been an increase in characteristic radiographic 
signs of Paget’s disease in the skull but, except for the fact that someone has 
removed the patient’s teeth, there has been no change in the upper jaw, which 
is still of normal size and of the same abnormal bony pattern. 

The extensive alteration in the bony pattern of the maxilla at the age of 
41 must indicate that this process had already gone on for several years and 
that this was probably the first bone in the body to be affected. On the other 
hand, the absence of any enlargement over a period of at least six more years 
and of any further change in pattern is, to me, a surprising feature and may 
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licate that, as in the cases already mentioned, progress of the disease in the 
xilla apparently may be arrested by the end of the fourth decade. How- 
er, it certainly appears that about 35 years may be a not uncommon age 
‘ Paget’s disease to start in the maxilla in cases which are not familial. An- 
er woman showed gross and characteristic symmetrical enlargement of the 
ixillae at 43 years, accompanied by extensive osteoporosis cireumseripta of 

skull, together with enlargement of the alveolus which had already been 


ticed for ten years. She had no affected relatives. 
[ think we should all agree with Stafne'® that although an expansion of 
e maxilla may take place relatively early, as in this case, there usually is no 


idence of sclerosis in the radiographs of the jaws at this age, and such fea- 
res as cotton wool patches and hypercementosis are not to be found until 
ter. 
Tuberous Sclerosis With Jaw Lesions 
From the age of 17 skin nodules and papules symmetrically arranged on 


girl’s face and back had been noticed. At 23 she fell off a bieyele and 


maxilla with displacement of the upper third molar under 


Fig. 9.—Hyperostosis of the left 
the orbit. 


knocked out the two central upper incisors; soon afterward it was found that 
the alveolar part of the upper jaw was much enlarged. A surgeon resected 
the anterior part at that time and a pathologie report of fibrous osteitis was 
made. Some minor surgery was also done on the lower jaw. After that, 
there was gradual irregular enlargement of the lower jaw and, at the age of 
31, she sought advice because of a nodule in the mouth. At that time an 
adamantinoma was suspected, but a biopsy report indicated mucoid fibroma 
or fibrous osteitis. When the patient was 36 years old, she came under the 
care of my surgical colleague, Mr. 8S. H. Wass, at Guy’s Hospital, and presented 


an interesting appearance. 
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The anterior part of the upper alveolar process was missing at the site of 
the old operation, but the posterior part on the left side was considerably en- 
larged by a fine-grained hyperostosis which had also obliterated the lower 
part of the maxillary antrum (lig. 9). Displaced above this lay the unerupted 
third molar. The mandible showed a diffuse, irregular enlargement which 
apparently was cystic since a fluctuating, globular swelling protruded into the 
mouth in the lower incisor region (Fig. 10). The radiograph showed a large 
number of radiolucent areas, separated by coarse trabeculae and extending 
from one molar region to the other, the appearance resembling that of a 


Fig. 10.—Cystlike appearance on the gingiva. 


Fig. 11.—Cystlike appearance of the mandible. 


fibromyxoma (Fig. 11). On clinical examination, the skin lesions were 
thought to be adenoma sebaceum. There also was found a rather hard, two- 
inch, periosteal fibrous swelling at the lower end of the right radius associated 
with a small cystlike area in the bone (Fig. 12); there were small fibrous tu- 
mors at the base of some fingernails and toenails and small, hard nodules on 
the frontal bones. Chemical tests of the blood showed no abnormality and 
Wassermann and Kahn reactions were negative. 

As it was expected that the cavities in the mandible would become in- 
fected by rupture of the intraoral cyst, a gutter operation was performed by 
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- Wass. The cavities proved to be full of a white fibrous material, resem- 
ng lobster flesh, in an extremely slimy fluid. The operation was entirely suc- 
ssful and the patient has now been wearing dentures with comfort for many 
ars. The material removed was found to consist of fibrous tissue which had 
idergone various degrees of mucoid change, was interspersed with wasted 
abeculae, and was not encapsulated (Fig. 13). In part, the cortex of the 
me was deficient and around the teeth the periodontal membrane had been 
irtly replaced by this mucoid tissue. Later there came into my possession a 
ieroscopie slide which, strange to say, had been preserved by a dentist who 
as a dresser at the operation on the patient’s upper jaw when she was 24 


Fig. 12.—Cystlike rarefaction of the shaft of the right ulna lying beneath and apparently com- 
municating with a periosteal fibrous swelling. 

years old. It shows a sheet of plump, oval cells in a jellylike intercellular sub- 

stance and a number of calcified nodules (Fig. 14). 

In view of the present hyperostosis of the upper jaw and displacement of 
the third molar under the orbit, I think one must believe that unremoved ab- 
normal tissue in the maxilla ultimately became differentiated to form this 
bone or provoked its formation. On the other hand, similar tissue in the man- 
dible may well have been the antecedent of the myxomatous fibrous tissue 
which was found there. Unless one is to regard this woman as having had a 
large variety of unrelated pathologic conditions, I think one must accept them 
all as manifestations of tuberous sclerosis. 





MARTIN A. RUSHTON 


It will be remembered that tuberous sclerosis is a hereditary disorder of 
growth of tissues, classed as a phacomatosis, first recorded in 1862 by von 
Recklinghausen" in a stillborn child and more fully described later by Bourne- 
ville,’ Pringle’? and Vogt.’® Mental deficiency and epilepsy connected with 


Fig. 13. 


Fig. 14. 
Fig. 13.—Section showing break in continuity of bone beneath the mucosa, and underlying 
mucoid fibrous tissue. (Magnification, X30; reduced \.) 
Fig. 14.—Section of material removed from the maxilla at the first operation. (Magnifica- 
tion, X70; reduced \.) 
glial tumors, together with the skin lesions called adenoma sebaceum and 
peau chagriné, and subungual fibromata are the most common manifestations, 
‘ but hyperplastic growths may occur also in the eye, viscera, and bones. The 
limb bones may show radiologic changes suggestive of nodular periosteal 
thickening, sclerosis, and single cystlike spaces, while the skull may be thick- 
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d or mottled with ill-defined areas of increased density. Borberg? noted in 
2 that, at that time, no pathologie examination of the bony lesions appeared 
have been published. In several cases, a nodular or papillomatous hyper- 
sia of the gingiva has been noticed, especially in the upper incisor region. 

Both the adenoma sebaceum and periungual fibromata were present in this 
se, but there was no history of epilepsy. The absence of family history is 

unusual and is found in one-half the cases. The radiologic changes in the 
lius, together with slight thickening of the calvarium and localized patches 
one tibia and the frontal bones, are consistent with this diagnosis and it 
ears an inescapable conclusion that the jaw lesions are also a manifestation 
tuberous sclerosis. 

Since a good many of the patients suffering from tuberous sclerosis are 
mental hospitals, we probably are not likely to encounter many such cases 


Fig. 15.—Dental radiographs showing cystlike areas in upper incisor and upper and 
premolar regions, 


lower 


in ordinary practice. However, Dr. Lester Cahn tells me that he has also had 
a case of tuberous sclerosis in which the jaws were affected, and I think that 
the matter is worthy of report for two reasons. The first is that it is one more 
distinet entity in the present confusion of fibro-osseous jaw lesions; the second 
is that the jaw cases give an opportunity for histologic examination of the 
hone lesions which, in other bones, do not often justify surgical operations. 

It seems certain that fibro-osseous lesions in the jaws may accompany a 
number of different conditions, some of which we do not easily recognize, as 
in the following ease. 

Multiple Discrete Fibro-Osseous Tumors in the Jaws 
Associated With Dyschondroplasia 


A 32-year-old woman complained of a tense, globular swelling in the left 
upper incisor region which persisted after extraction of the central incisor. 
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Radiographs had shown a eystlike defect (Fig. 15), and at operation my eol- 
league, Mr. H. H. Kenshole, dissected out a solid, fairly vascular tumor. This 
proved to consist of a cellular fibrous tissue, in which osteoid trabeculae were 
forming and in some areas of which giant cells were prominent (Fig. 16), 
At the same time it was found, radiologically, that there were further cystlike 
areas in the right upper and right lower premolar regions, although the teeth 
were vital (Fig. 15). The intervening bone was normal and the serum calcium 
was not raised. No further treatment was given. 


Fig. 16.—Tissue removed from the upper incisor region, showing fibrous tissue with giant-cell 
areas and osteoid trabeculae. 


fe 


Fig. 17.—The cystlike area in the upper right premolar region has become filled with bone. 


When I saw this patient three years later, the cystlike area in the upper 
right premolar region, which had not been treated, had become obliterated 
‘by ossification (Fig. 17), but that in the mandible had extended to the midline 
and its outline was much less sharply defined (Fig. 18). It had also expanded 
the bone lingually. 
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Radiographs of the skull at this time showed no abnormality, but those 
the long bones showed small cystlike areas arranged in groups and disposed 
a most symmetrical fashion in the heads of both humeri and of both femurs 


B. 


Fig. 18.—The cystlike area in lower premolar region has extended to the midline. 


. 19.—Cystlike rarefied areas are present at the lateral part of the head on both femoral 
condyles and on each side of the symphysis pubis among other abnormalities. 
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(Fig. 19) and on either side of the pubie symphysis, as well as in the glenoid 
ring of one scapula and in one ilium near the sacral joint. 

So far as the jaws are concerned, it might be possible to include this case 
in the category of polyostotic fibrous dysplasia, but it is clear that it differs 
from the accepted picture in several ways, particularly in the appearance and 
extreme symmetry of the lesions in long bones and pelvis. Of fibrous dysplasia 
it has been said that the lesions are predominantly unilateral and, when bilat- 
eral, are not symmetrical. Again, the age at which the lesions developed 


was rather late. 

As an alternative, it has been suggested that the lesions in the long bones 
and pelvis may represent dyschondroplasia of a somewhat mild type. This 
is a disease of the growing ends of bone, in which normal ossification of ear- 
tilage fails to take place in some areas, so that as the bone increases in length 
areas of cartilage which do not ossify remain in the diaphysis.* Some of these 
cartilage elements may subsequently proliferate. Symmetry is not particu- 
larly characteristic of dyschondroplasia; on the other hand, symmetrical cases 
are known. In at least six recorded cases, dyschondroplasia has been asso- 
ciated with facial: asymmetry, but this does not seem to have been related to 
any specific lesions of the jaws. 

There is no opportunity of proving or disproving the cartilaginous nature 
of the lesions in the long bones and pelvis in this case, suggested by their posi- 
tion and appearance. The lesions in the jaws seem likely to be all fibro-osseous, 
like the one examined histologically, but it seems possible that there could be 
an association between dyschondroplasia and multiple fibro-osseous lesions of 
the jaws, just as there can be one between this disease and multiple cavernous 
hemangiomata in Maffucci’s syndrome. 


Hyperplastic Callus in Osteogenesis Imperfecta 

A 47-year-old man complained of swelling of the right side of the mandible 
of three months’ duration. He had suffered from fragility of the bones since 
the age of 4 years, and his mother and several other members of the family 
were afflicted in the same way, but he had had no fractures since the age of 
20 (Fig. 20). He was extremely deformed by old fractures. The jaw swell- 
ing seems to have started in connection with an abscess on the right lower 
first molar, and this tooth was extracted, but the swelling did not disappear. 
An incision and biopsy were made at another hospital, with no very definite 
result, and the man then came under the eare of Mr. S. H. Wass at Guy’s Hos- 
pital. 

Although the clinical and radiologic appearances at this time suggested 
a periosteal fibrosarcoma, a biopsy showed replacement fibrosis and no evidence 
of malignancy. The swelling, however, continued to grow and the patient 
had some pain, which proved to be due to the upper teeth biting on the cover- 
ing mucosa and which was relieved by their removal by my colleague, Mr. 
- J. W. Mansie. A year later, the swelling had reached an embarrassing size. 
It formed part of the right mandible, lying along its axis, chiefly buccally, 
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| measuring about 414 by 214 inches. It had a hard, irregular surface and 
; covered by normal mucosa. Radiographs showed considerable destruction 
the mandible with ill-defined margin and a swelling containing calcified 
as. The bone destruction had increased somewhat. Mr. Wass then ex- 
ed the right mandible from the condylar neck to the symphysis, and a good 
‘covery was made. 

The specimen showed a smooth, oval swelling, forming part of the outer 
le of the mandible and extending its lower border as a round, lobulated sur- 
(Fig. 21). On seetion, the tumor was partly composed of rather dense, 
mgy bone but for the most part, was a uniform deep red, soft and gritty 
ig. 22). The hard part consisted of a network of fine, rather linear trabecu- 
e, showing little activity of either osteoblasts or osteoclasts and with deli- 
te, fibrous marrow, poor in cells and moderately vascular, also containing a 

ew small patches of lymphocytes. 


‘ig. 20.—Swelling on the right side of the mandible and deformities from old multiple fractures. 


The soft portion, on the other hand, showed a vascular, edematous tissue 
with plump fibroblasts, proliferating and becoming differentiated as osteo- 
blasts, and with the production of numerous linear, osteoid trabeculae (Fig. 
23). Much remodelling by giant-cell osteoclasts was taking place and some 
of the trabeculae were becoming calcified. In some parts the hard portion 
was, by this means, becoming extended, but in others lamellar bone was still 
being resorbed and replaced by the soft material. No cartilage was seen. 

It seems certain that this tumor was a form of the ‘‘hyperplastie callus’’ 
described by Baker' and Fairbank and Baker’ as a complication of osteo- 
genesis imperfecta, clinically resembling a sarcoma. In their cases the femur 
was affected and sometimes the humerus, radius, and ulna. A preceding frac- 
{ure was not invariably found. Most of the patients were under 15 years of age 
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Fig. 21. 








r T — a] 
@) rape 
Fig. 22. 


21.—Excised portion of mandible seen from lingual side. 
22.—Cut surface of specimen seen from buccal side. 


Fig. 23.—Section from the cut surface showing new osteoid trabeculae in edematous young 
fibrous tissue, 
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n lesions first appeared, although new lesions appeared later and one patient 
s over 70. Microseopically, Baker found four types of zone which could be re- 
rded as consecutive: a zone of edema; a zone of mucoid edema with pro- 
‘eration of fibroblasts, differentiation of chondroblasts and osteoblasts, and 
mation of early chondroid matrix; a zone of chondroid varying in char- 
‘er between cartilage and woven bone; and a zone of calcified trabeculae of 
e and cartilage. The lesions proved entirely benign and matured to a 
ting bony enlargement. In the present case the absence of cartilage was 
‘haps connected with the site of the lesion in the mandible instead of the 
ig bones. It seems possible that the extraction of the molar and afterward 
e biopsy may have provided the stimulus which caused the hyperplastic 
callus to develop. No doubt if the tumor had been left alone it would ulti- 
mately have beeome a static mass of spongy bone, but the justification for its 
emoval was the inconvenience of a large mass of spongy bone in that situa- 
tion. However, the prospects for replacement by an autogenous graft must 
certainly be poor, even if such operations do not themselves give rise to a 
further production of hyperplastic callus. 


Mandibular Hypoplasia: Postoperative Findings 


A boy of 11 years came under the care of Sir Harold Gillies at the Plastic 
and Jaw Centre, Basingstoke, on account of a congenital deformity. This was 
of that quite well-known type in which a partial failure of growth of the 
ascending ramus of the mandible on one side was associated with defective 
development of the corresponding part of the temporal bone and of the ex- 
ternal ear. The left side of the mandible articulated with the base of the skull 
by a rudimentary joint placed much too far medially (Fig. 24). As may be 
seen in the radiograph, the erypt of the right lower third molar is visible but 
there is no sign of a similar erypt on the left; this is of importance, in view of 
what followed. As a result of the poor development of the left mandible, the 
entire lower jaw had swung to the left, so that the chin was both deviated and 
receding and the bite was very close on the left side. Masticatory function, 
however, was excellent. It was decided to divide the mandible on the left 
immediately behind the unerupted second molar and insert one inch of bone 
graft between the cut ends, thereby pushing the chin forward and to the 
right and at the same time opening the bite on that side by means of splints 
also used for fixation. This procedure was carried out by Dr. John M. Con- 
verse and myself"? (Fig. 25). The graft consolidated well and the good posi- 
tion was maintained, the buceal teeth on the left now having room to erupt. 
A year later it was, indeed, impossible to identify the graft in radiographs. 

Two years after the operation it was possible to identify a tooth erypt dis- 
tal to the second molar, apparently developing at the expense of the bone of 
the graft (Fig. 26). This ultimately developed into a normal third molar 
(Fig. 27). It must be concluded, I think, that a retarded tooth germ of a 
third molar was originally present in the tissue immediately behind the second 
molar and eseaped injury at the operation. In due course, the germ devel- 
oped in spite of the fact that its original bone was not there to receive it, and 
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one must suppose that a germ has the power of inducing the formation of 2 


bony crypt even in a considerably altered environment. Another interesting 
point is what appears to be the effect of the operation on the second molar 


Its eruption was so severely retarded that it seemed unlikely to erupt at all 


Fig. 24. 


Fig. 25. 

Fig. 24.—Radiograph of skull showing growth defect of left mandible and absence of left 
lower third molar crypt. 

Fig. 25.—Postoperative radiograph of left side showing bone graft (B) between the cut 
surfaces. The line of section is immediately behind the unerupted second molar. 
but the formation of the roots continued at a normal rate, although in an ab- 
normal distal direction, presumably as the result of mesial drift without ver- 
tical movement. It is not easy to know just what was the mechanism of this 
inadvertent experiment in dividing two processes, eruption and tooth growth, 
which are normally closely allied, but one interpretation would be that the 
' process of eruption is far more sensitive to vascular interruption than that of 
tooth formation. 
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Fig. 26.—Radiograph of left side two years later, showing crypt of third molar. 


Fig. 27.—Radiograph of left side showing that the third molar has developed. 
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I was fortunate enough to see this boy again when he was 20 years old. 
Both his appearance and masticatory function were satisfactory (Sir Harold 
Gillies had also made him an external ear using maternal cartilage) and I was 
able to note that the second molar eventually had erupted in spite of the 
curvature of the roots and that the third molar, although unerupted, was now 
completely formed. The first molar had to be extracted at this time, and there 
is a possibility that the third will eventually erupt. 


Progressive Facial Hemiatrophy 


The dental results of progressive facial hemiatrophy of early onset have 
been rather little studied. Schneider'® noted retarded tooth eruption on the 
affected side in a boy of 13 years; I published a case in 1951,'* showing both 


Fig. 28.—Progressive facial hemiatrophy. 


retarded eruption and retarded tooth formation on the affected side in a girl 
of 6 years, together with homolateral open-bite, scleroderma-like skin, mus- 
cular atrophy, and failure to form an angular prominence on the mandible, 
among other bone changes. Observation of this child for another four years 
shows the remorseless progress of the asymmetry (Fig. 28) but, in addition, 
the remarkable feature that an angular prominence is now developing (Fig. 
29). I think this late appearance gives some support to the suggestion that 
the earlier absence of this prominence may have been secondary to the mus- 
cular atrophy, the bone being deprived of its normal expectation of muscular 
stimulation in that region. It is not to be doubted, however, that there is also 
a reduced capacity for periosteal apposition of bone over the whole of the 
‘same side of the mandible and maxilla, which is no doubt independent of func- 
tional experience. 
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Fig. 20.—Radiographs of mandible showing retarded dental development and rudimentary an- 
gular prominence on the left. 
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Endodontics 


A FEW AIDS TO ENDODONTIC PRACTICE 
Louis I. GrossMAN, D.D.S., DR.MED.DENT., PHILADELPHIA, PA. 


NDODONTIC operations can be simplified, with consequent reduction in 

time needed for each operation, in direct proportion to the organizing 
ability of the dentist. In addition, a time-motion study would probably show 
that greater efficiency is attained where a certain repetitive rhythm is 
achieved during work. Ideas along this line are still in the developmental 
stage and must be left to be worked out in the future. 

In this article it is proposed to deseribe a few aids which have been found 
useful in endodontic practice, in saving either time or motion. These will 
be described briefly. 

1. To sterilize the field of operation, have a spray bottle filled with tincture 
of Mereresin (stainless) or tincture of Metaphen (untinted) and momentarily 
apply the spray so that it wets the rubber dam, rubber dam clamp, and teeth 
exposed under the rubber dam. The area to be sterilized is covered more ef- 
feetively than with a cotton applicator, and the coverage is almost instantane- 
ous. Excess solution can be evaporated quickly with a stream of compressed 
air. 

2. To eliminate the odor of foul air from the compressed air line, and to 
prevent contamination of the field of operation with microorganisms from this 
source, unscrew and remove the compressed air tip. Take a small pellet of 
cotton and moisten it with camphorated chlorophenol. Insert it between the 
air tip and its base, directly in line with the air stream. Replace the air tip. 
Repeat this procedure every morning to replenish the supply of antiseptic. 
It takes but a moment to do so. 

3. To make a rubber dam marker for limiting the insertion of short- 
handled root canal instruments, enlarge the largest hole of the rubber dam 
punch to its maximum size compatible with the width of the punch rod itself. 
Use thick rubber dam for the marker, preferably of a dark color. This will 
produce a marker of correct size, neat in appearance, which will not obscure 
visibility, and one which is quickly and inexpensively made. Instead of en- 
larging the hole, which may be difficult, the punch plate may be easily replaced 
on order by the manufacturer with one which has a large-sized hole. 


From the Oral Medicine Department, School of Dentistry, University of Pennsylvania. 
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4. To make a tray for rubber dam clamps, secure a sheet of clear plastic, 
6 by 6 by 1% inches, at a plastic center or hobby shop. Also, secure 1 foot of 
clear plastic rod, 3 inch in diameter. With a hacksaw, cut the rod into see- 
tions 14 inch long. Attach these sections upright to the plastic base with 
Duco cement, so that the sections are 11% inches from each other, the periph- 
eral sections being 34 inch from the edge of the base. Attach the rubber dam 
clamps in a given order and they will be readily available and within view as 
needed, when needed. 

5. A sponge rubber thumb moistener in a plastic holder makes a most useful 
adjunct on the dental tray and is a great time saver. The moistener should 
be an attractive one, such as one in an ivory-colored base. Instead of water, 
it is filled with a cold sterilizing solution, one which will not attack rubber. 
As the root eanal instrument is removed from the eanal, it is thrust into the 
sponge rubber, by which motion it is automatically cleaned. It can then be 
either resterilized and reused in the canal without going through an inter- 
mediary cleansing, as the maneuver of thrusting it into the sponge takes but 
an instant, or it can remain in the sponge until ready for use later on in the 
same canal. The cold sterilizing solution should be replaced often. 


6. Long-shank burs for the contra-angle are available. Of what use? There 
are times when the pulp chamber of a tooth, for example, cuspid, molar, or 
upper premolar, cannot be reached with the regular stock bur. By means of 
the long-shank bur, not only can the pulp chamber be reached easily but also 
visibility is improved, as the head of the contra-angle does not obscure the 
view into the pulp chamber. These burs are available at no additional cost. 
Also, the regular bur may be used in a miniature contra-angle. 

7. The glass bead sterilizer promises to replace the molten metal sterilizer. 
The disadvantages of the latter are the accumulation of dross and the ocea- 
sional clinging of metal to the instrument or absorbent point. Both these dis- 
advantages are overcome by the use of glass beads instead of metal. The 
beads must be very small, about 1 mm. in diameter or less. They are quite 
inexpensive and are obtainable at optical supply houses, as they are used in a 
heater by opticians for softening spectacle frames in order to adjust them. 
It is advisable to control the temperature of the beads with a thermometer, as 
sterilization is not effected for the usual length of time unless the temperature 
of the beads is at least 225° C. (437° F.). The molten metal sterilizer may 
be converted to a glass bead sterilizer by pouring out the metal and replacing 
it with the beads. 

8. X-ray processing time can be materially reduced so that a film is ready 
for examination in one minute. This is made possible by a rapid-processing 
solution which will develop dental x-ray films in twenty to thirty seconds. 
It is then simply a matter of momentarily washing the film and placing it in 
fixer for fifteen seconds. After viewing the film, it should be returned to the 
fixer for ten minutes and washed for twenty minutes. The solution is as 
follows: 


Water 24 ounces or 750 ec. 
Sodium sulfite, desiccated 2 ounces or 60 Gm. 
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Elon developing agent 290 gr. or 20 Gm. 
Hydroquinone 290 gr. or 20 Gm. 
Sodium hydroxide 290 gr. or 20 Gm. 
Potassium bromide 145 gr. or 10 Gm. 
Water, q.s. ad. 32 ounces or 1,000 ee. 


Provided that the procedure is timed, the film will be as clear as a film 
processed in the usual manner. It will save time, especially when filling a 
root canal, when several films may need to be taken for fitting the cone, for 
cementing the cone, for adjusting the cone, ete. The disadvantage of this solu- 
tion is that it is relatively unstable, being effective only for about one week 


after it is prepared. 

9. After irrigating the root canal, time can be saved in drying the canal. 
If absorbent points are used, it will probably take a number of points to ab- 
sorb the chlorinated soda solution, which is a time-consuming operation. In- 
stead, convert the syringe into a suction pump by inserting the needle into 
the pulp chamber or root canal, and pull back on the plunger. After as much 
of the moisture as possible has been removed in this manner, only one or two 
absorbent points will be needed to dry the canal thoroughly. 

10. If the next size reamer fits too tightly and cannot be inserted to the 
apex, cut off 1 mm. from the tip of the reamer that was last used and did fit to 
the apex. Reset the marker on the instrument and use it to enlarge the canal. 
Remove, cut off another 1 mm. from the tip, reset, and insert in the canal again. 
Repeat this two or three times and you will find that the next size reamer can 
now be inserted to the apex without binding and without fear of breaking the 
instrument in the root canal. 

11. After filling the canals with silver cones, take a piece of baseplate gutta- 
pereha, heat it until it just begins to smoke, and pack it against the floor of the 
pulp chamber. This will make it possible to remove the silver cones, should it 
become necessary to do so at some future time, while if the cement is placed 
direetly against the silver cones, the butt ends will be ground away with the 
cement. 

12. Gutta-percha points will always be sterile and ready for use if kept in 
small ointment jars which are half-filled with untinted tincture of Metaphen. 
The gutta-percha points should be arranged according to size, each size in a 
separate jar, suitably labeled. To use, simply pick out a gutta-percha point, 
wash off the Metaphen with alcohol, air-dry it, and it is ready to be inserted, 
sterile, in the canal. 


4001 Spruce Str. 





Research 


EFFECT OF TRYPTOPHAN DEFICIENCY ON BONES AND TEETH 
OF RATS 


II. Effect of Prolongation 
Lucien A. Bavetta, PH.D., AND Sou BerRNicK, PH.D., Los ANGELES, CALIF. 


N A previous study, we! reported that rats maintained on a tryptophan- 

deficient diet for periods of up to seven weeks presented marked evidence 
of disturbed bone formation and dentinogenesis. It was considered, therefore, 
of primary interest to determine to what degree these disturbances became 
aggravated as a result of a more prolonged amino acid deficiency. 


Material and Methods 


Forty-eight 28-day-old female weanlings of the University of Southern 
California strain were used in the experimental groups, while an equal number 
were included in the control groups. All the animals were placed on a standard 
Purina diet until the age of 7 weeks. The experimental groups were then 
divided as shown in Table I. 


TABLE I 








| DURATION OF DEFICIENCY IN WEEKS 





5 
8 
12 
16 


26 





The composition of the diet and the histologic procedures were the same 
as previously reported... The control animals were provided with an acid 
hydrolysate of casein which was supplemented with 1 per cent DL-tryptophane.* 


From the Departments of Biochemistry and Nutrition, School of Dentistry, and the 
Department of Anatomy, School of Medicine, University of Southern California. 

These studies were substantially aided by a contract between the Office of Naval Research, 
Department of the Navy, and the University of Southern California (NR 228 [05]), and also 
by’ a grant from the Southern California Dental Association. 

*The casein hydrolysate was generously furnished to us by the Stuart Company, Bur- 
bank, California. 
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Observations 

Growth—All the experimental animals immediately lost weight after 
being placed on the tryptophan-deficient diets (Chart 1). The loss in weight 
was in direct relation to the length of time the animal was on the deficient 
diet. Thus, the animals in the experimental group maintained on the deficient 
diet for twenty-six weeks lost approximately 50 per cent of their original 
weight. It seems difficult to understand how animals may exist for as long as 
twenty-six weeks on a diet completely devoid of an essential amino acid. The 
possibility exists that some limited synthesis of tryptophan may have occurred 
as a result of bacterial action. Approximately 50 per cent of the animals 
maintained in the experimental group also developed cataracts. 
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Long Bones.—The epiphyseal region of the long bone of a 7-week-old rat 
is still undergoing active growth and endochondral ossification. Fig. 1 shows 
a section of the head of the tibia of such a control animal, showing well- 
developed trabeculations in both the epiphyseal and diaphyseal areas. The 
epiphyseal plate shows the characteristic four-zone division of the cartilage 
cells: (1) the zone of resting cartilage, (2) the zone of proliferating young 
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cartilage, (3) the zone of maturing cartilage, and (4) the zone of calcified 
cartilage. There is a considerable amount of matrix between the cartilage 
cells helping to maintain their characteristic columnar appearance. 

The epiphyseal region of the long bones of rats on a deficient diet for a 
relatively short period of three weeks is seen in Fig. 2. There is marked 
narrowing of the epiphyseal plate, which is reflected in all the layers of the 
cartilage cells. The cells are reduced in number and there appears to be a 
relative increase in the amount of intercellular substance or matrix. There 
is an initial loss of trabeculae in the diaphysis; however, at this stage the 
epiphyseal trabeculation appears unaffected. In both the epiphysis and the 
diaphysis, an increased number of fat cells have replaced the myeloid elements. 
As the animals continue on the deficient diet, these degenerative changes 
become more pronounced. This condition is represented in the experimental 
group Maintained on the deficiency for eight weeks (Fig. 3). The epiphyseal 
plate does not show any further decrease in width. However, the trabeculae 
have practically disappeared from the diaphysis. A most interesting phe- 
nomenon at this stage is the ‘‘sealing off’’ of the hypertrophic layers of cartilage 
cells by a thin layer of bone. At this time the myeloid elements of the marrow 
have been almost completely replaced by fat. 

The epiphyseal plate does not show any further decrease in width, even 
after twelve weeks on the deficiency. However, the cartilage cells now appear 
completely sealed off from the marrow by a thick layer of calcified material 
(Fig. 4). The degree of osteoporosis in both the diaphysis and epiphysis 
remains unchanged. However, a marked further accentuation of the osteoporotic 
picture was produced after sixteen weeks on the deficient diet (Fig. 5). The 
entire marrow space was composed of fatty cells. These degenerative changes 
were not further accentuated by a prolongation of the deficiency period to 
twenty-six weeks (Fig. 6). 





Figs. 1 to 6 are photomicrographs of sections of the proximal epiphyseal region of the 
tibias of rats. Figs. 7 to 12 are photomicrographs of sections of teeth and supporting struc- 
tures in the upper molar region. All the sections except that shown in Fig. 1 were stained 
by the hematoxylin and triosin method. The section in Fig. 1 was impregnated by Pearson’s 
silver gelatin method. (Magnification, 300; reduced %.) 

Fig. 1.—Control animal. Note the well-organized epiphyseal plate and the well-developed 
trabeculae in the epiphysis and diaphysis. 

Fig. 2.—Experimental animal on a deficient diet for three weeks. Note the slight narrow- 
ing of the epiphyseal plate and beginning osteoporosis in the epiphysis and diaphysis. The 
myeloid cells of the marrow spaces of both the epiphysis and diaphysis are being replaced 
by fatty tissue. 

Fig. 3.—Experimental animal on a deficient diet for eight weeks. Note the narrowing 
and sealing off of the epiphyseal plate by thin layer of lamellar bone. The degree of osteo- 
porosis has increased in intensity from that of Fig. 2. 

Fig. 4.—Experimental animal fed a deficient diet for twelve weeks. The degenerative 
cena ‘in the epiphyseal plate, epiphysis, and diaphysis have not progressed in severity 
from that of Fig. 3 

Fig. 5.—Experimental animal fed a deficient diet for sixteen weeks. Complete loss of 
trabeculation in the epiphysis and diaphysis is observed. The fatty tissue now fills the mar- 
row spaces of both the epiphysis and diaphysis. 

Fig. 6.—Experimental animal fed a deficient diet for twenty-six weeks. The severity 
of the degenerative changes has not been increased by an additional ten weeks of deficiency. 


KEY TO ABBREVIATIONS: 
B.P.—Bone plate G. —Gingiva 
Cc. —Cribriform plate 7R. —Interradicular area 
D. —Dentine IS. —Interseptal bone 
Di. —Diaphysis 0.C.—Osteogenic centers 
E. —Epiphysis P, —Periodontal membrane 
2.P.—Epiphyseai plate 8. —Spongiosa 
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Figs. 1 to 6.—(For legends, see opposite page.) 
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Alveolar Bone.—The alveolar bone also undergoes similar progressive 
degenerative changes. The interradicular bone of the control animals consists 
of a dense alveolar bone proper and of an inner thick, trabeculated spongiosa, 
while the interseptal bone appears as a dense, narrow, bony plate in which 
the marrow space is confined to the basal portion of the bone (Fig. 7). A 
slight narrowing in both the alveolar bone proper (cribriform plate) and the 
trabeculae of the spongiosa is produced as a result of deficiency of three weeks. 
The marrow spaces have not increased in size as a result of these changes and 
still contain myeloid tissue. However, the marrow space in the interseptal 
bone has become enlarged, resulting in a gingival encroachment (Fig. 8). All 
these changes become markedly accentuated in the group deficient for eight 
weeks (Fig. 9). It is evident that in these animals only a shell of bone 
remains, consisting primarily of the alveolar bone proper. The enlargement 
of the marrow spaces of the interseptal bone has progressed further. However, 
the periodontal membrane appears to be unaffected at this time. 

The degenerative changes in the alveolar bone after twelve weeks on the 
experimental diet are seen in Fig. 10. It is surprising that an additional 
period of four weeks of nutritional deficiency has not produced any significant 
deterioration of the alveolar bone structure. When the deficiency has extended 
to sixteen weeks, however, these changes are of increased severity (Fig. 11). 
The alveolar bone proper has been fragmentized into small islands of bone 
which appear as isolated osteogenic centers. As expected, this has resulted in 
loss of attachment for many of the periodontal attachment fibers of the inter- 
radicular bone. The interseptal area presents a marked lowering of the alveolar 
erest, reducing it to about one-half the length of the root of the molar teeth. 
A flattening of the apex of bone of the interradicular area of the second molar 
has occurred as a possible result of osteoclastic action. These degenerative 
changes may represent not only the direct effect of the nutritional deficiency, 
but also may be the result of traumatie occlusion on a weakened bony structure 
unable to resist the normal stresses imposed upon it. 

The prolongation of the deficiency does not result in a further aggravation 
of these degenerative changes (Fig. 12). On the other hand, an interesting 
improvement in the structure of both the alveolar bone proper and the inter- 
septal bone is evident. The former shows the existence of new centers of 
ossification in the region of the first molar. These centers appear to have 
coalesced in the region of the second molar, producing a thick bony bar separat- 
ing the tooth from the underlying interradicular bone. A reattachment of the 
periodontal membrane fibers has also taken place as a result of these bony 
changes. 

The interseptal bone also has undergone similar reparative improvement, 
as evidenced by its inerease in height and a decrease in size of the marrow space. 

It is difficult to explain this apparent localized adaptation to a nutritional 
deficiency. However, these reparative improvements indicate that a certain 
amount of priority of the alveolar bone over other tissues may have been 
established. 














Note well-formed 


Fig. 7.—Control animal. Interproximal area of the two upper molars. 
alveolar bone in the interradicular and interseptal regions. 
Fig xperimental animal on deficient diet for three weeks. Note initial loss of 


trabeculae in the interradicular spongiosa and increase in the size of the marrow space of the 


interseptal bone. 

Fig. 9.—Experimental animal fed a deficient diet for eight weeks The osteoporosis of 
the spongiosa has increased in intensity, and there has been a further increase in the marrow 
of the interseptal bone. 

Fig. 10.—Experimental animal fed a deficient diet for twelve weeks. The alterations 
noted in the preceding figure have not become aggravated after four additional weeks. 

Fig. 11.—Experimental animal on deficient diet for sixteen we Note fragmentation 
of the cribriform plate of the interradicular bone, lowering of the crest of the interseptal 
bone, and bone loss of the crest of the interradicular bone of the second molar, indicating 
secondary occlusal trauma. 

Fig. 12.—Experimental animal fed deficient diet for twenty-six weeks. Note the at- 
tempt at repair as exemplified by reorganization of the attachment fibers and new osteogenic 
centers in the interradicular areas of both the first and second molars. 
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Gingival_—The gingival papillae of the interproximal areas appear to 
be unaffected by the deficiency in this investigation. In all the photomicro- 
graphs (Figs. 7 to 12), the appearance of the gingiva is approximately normal 


in structure. 
Discussion 


It is important to assess the growth pattern of the experimental animals 
whenever evaluating the effects of a nutritional deficiency. Thus, Becks and 
co-workers? demonstrated that the cartilage plates of the tibia of the rat 
become sealed off from the diaphysis by a layer of lamellar bone beginning 
at approximately 170 days of age, at which time growth has practically ceased. 
In our experiments, this plateau was reached after approximately 161 days. 
This group served as controls for the animals that had been on the deficient 
diet for sixteen weeks. 

The skeletal age of the tibia was advanced to 84 days (five weeks of 
deficiency), instead of the 170, and the animals failed to grow throughout the 
total period of the experiment. 

Histologically, the state of the epiphyseal plate did not show further 
degeneration with more prolonged deficiency. It became reduced in width and 
was sealed off by the lamellar bone as early as five weeks after the initiation of 
the deficiency. This early closure of the epiphyseal plate was comparable to 
that found in the control animals at 161 days of age. This premature closure 
may have been responsible for the failure to produce any marked further 
degeneration of the epiphyseal plate in animals deficient up to twenty-six weeks. 

The retardation of growth and maturation was most complete at five 
weeks and continued throughout the experiment. On the other hand, the 
degree of osteoporosis became aggravated as the tryptophan deficiency was 
extended to twenty-six weeks. The initial resorption of the trabeculae in both 
epiphysis and diaphysis was noted as early as three weeks after placing the 
animals on the deficient diet, as evidenced by a marked narrowing of the 
trabeculae. With the extension of the experiment, progressive loss of the 
trabeculae took place, so that at sixteen and twenty-six weeks only the epiphys- 
eal and diaphyseal cortical bone remained. There was also a progressive sub- 
stitution of the myeloid elements of the marrow by fatty cells. 

Masticating stresses are transmitted from the tooth through the perio- 
dontal membrane to the alveolar bone. The trabeculae of the spongiosa, after 
receiving these forces, transmitted these to the cortical plate. In this manner, 
the entire alveolus is supported for the process of mastication. The osteoporosis 
of the spongiosa that was noted in those animals that were on the diet up to 
twelve weeks did not affect the physiologic capacity of the supporting mech- 
anism to respond to normal masticatory stresses. At sixteen weeks, how- 
ever, the loss of spicules in the spongiosa extended to the cribriform plate and 
at’ this time the normal masticatory stresses exceeded the physiologic adaptive 
mechanisms of the supporting apparatus. This led to secondary occlusal trauma, 





EFFECT OF TRYPTOPHAN DEFICIENCY 315 


characterized histologically by lowering of the crest of the interseptal bone, 
as well as bone loss in the interradicular region. There was also a marked 
disorganization of the attachment fibers. 

The effect of this secondary occlusal trauma is not necessarily progressive 
in the animals that are on the deficient diet for the period beyond sixteen 
weeks, Periods of activity alternate with periods of rest, and during this 
latter period new centers of ossification with reorganization of attachment 
fibers occur. These histologic findings suggest that the animals may adapt 
themselves to the deficiency ; in what manner needs further study. 

The early closure of the epiphyseal plate of the animals on the deficient 
diet may represent an adaptive mechanism which is attempting to reduce 
nutritional needs by cessation of growth. 


Summary 

A study was made of the histologic changes occurring in the long bones 
and the alveolar bone of rats maintained on a tryptophan-deficient diet for 
periods of time varying from three to twenty-six weeks. 

A narrowing and premature closure of the epiphyseal plate were noted 
after five weeks on the deficient diet. This closure prevented further growth 
of the animal. 

The osteoporosis of the long bones was progressive in nature, becoming 
intense in those animals on the deficient diet for sixteen to twenty-six weeks. 
There was a gradual replacement of the myeloid elements of the marrow spaces 
by fatty tissues. 

The osteoporosis of the spongiosa of the alveolar bone was a constant 
finding. As a result of this osteoporosis, the bone was unable to cope with 
the normal stresses usually imposed upon it, leading to secondary occlusal 
trauma. 
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ORAL MICROBIOLOGY 
Maynarp K. Hine, D.D.S., INDIANAPOLIS, Lp. 


HEN one realizes that from birth until a few hours aiter death the oral 

cavity is inhabited by myriads of microorganisms and that these micro- 
organisms are growing constantly in close contact with the teeth and oral soft 
tissues, it is somewhat surprising that the oral flora is not studied more thor- 
oughly. There are few fields associated with dentistry, however, in which one 
could become an ‘‘authority’’ more quickly than in the general subject of oral 
microbiology; there are few microbiologists who have been inspired to con- 
centrate on the microorganisms found in the oral cavity, and few dentists who 
have been educated in microbiology. This is not to imply that many excellent 
scientists have not studied some of the species of oral bacteria; their contribu- 
tions have been notable. However, if one were to prepare a list of persons 
qualified to study the effects, for example, of tobacco smoke on the oral flora, 
the list would be short. 

The reasons so few have been motivated to study the oral flora are three: 
first, the oral flora is most complex, so that the scientist would have to be 
thoroughly familiar with techniques for studying almost all types of micro- 
organisms; second, the effects of most of the oral microorganisms on man are 
not believed to be significant, so any findings probably would not be of out- 
standing importance; third, there are many types of microorganisms found 
in the average adult mouth about which practically nothing is known, so much 
study is needed before the normal oral flora can be completely described, much 
less the effects of some agent on the oral flora 

Oral microorganisms have been studied ever since the discovery of the 
microscope. When Anton von Leeuwenhoek, in the middle of the seventeenth 
century, engaged himself during his leisure hours in studying microscopic 
organisms, he found that scrapings from his own teeth contained many varie- 
ties of interesting microorganisms. He was greatly distressed one day with 
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the fear that he could not verify his most unusual statements and would be sub- 
ject to the ridicule of his confreres, because he had temporarily lost the active, 
moving, odd-shaped microorganisms after he had been drinking very hot 
coffee. However, he soon found them again in protected places around the 
posterior teeth. 

The microorganisms of the oral flora of the average adult person are be- 
wildering in their variety and numbers. Leeuwenhoek! wrote, in 1683: ‘‘The 
number of these animals in the scurf of a man’s teeth are so many that I be- 
lieve they exceed the number of men in a kingdom.’’ Although all the various 
types of bacteria found in the mouth are not known, Miller, in 1892, described 
over 100 varieties and, with modern methods, many more varieties have been 
isolated.* 

The oral flora may be roughly divided into ‘‘transient’’ and ‘‘resident”’ 
varieties. The transient oral flora consists of microorganisms brought into the 
mouth by air, food, water, and foreign objects, but which cannot colonize there 
for one reason or another, and so persist only for a few hours. This transient 
flora is probably of no great significance. 

The resident or intrinsic flora includes microorganisms which grow in 
the oral cavity so luxuriantly that they cannot all be killed or removed. The 
flora varies in individual persons with factors not yet fully understood, but 
seems to be rather constant for each person. The following varieties of micro- 
organisms of intrinsie oral flora can be found in the oral cavities of most 
persons.* 

1. Cocci—The cocci are, by far, the most common bacteria found — 

in the oral cavity. In more than 90 per cent of the actual counts of 

organisms from different sites in many mouths, they made up more 

than 50 per cent of the total. Streptococci (Str. viridans, Str. 
salivarius, and oceasionally Str. hemolyticus) are present in great num- 
bers also. The gram-negative cocci (Micrococcus catarrhalis, M. flavus, 

and M. pharyngis siccus) are constantly represented. Staphylococcus 

albus ean almost always be isolated from the exposed parts of the mouth 

and the aureus and citreus varieties are not infrequently found. 


2. Bacilli—A wide variety of gram-positive bacilli (lactobacilli, 
leptotrichia, Bacillus hoffmanii, and other diphtheroids) are not uncom- 
mon in the mouth. Incidentally, several studies have shown that the 
lactobacilli vary in numbers from day to day so that single counts are 
meaningless.” * Of the gram-negative bacilli, Bacillus proteus, B. 
lactis aerogenes and special members of the Friedlander group may be 
present. 


3. Fusiform Bacilli—These irregular-staining, pointed, curved, 
anaerobie organisms are found in all adult mouths. At least three, 


*For a detailed study of the oral flora, the reader is referred to: Thompson, D., and 
R.: Annals of the Pickett Thompson Research Lab. 8: 15, 1932; Appleton, J. L. T., Jr.: 
Bacterial Infection, ed. 4, Philadelphia, 1950, Lea & Febiger, chap. XXIV; Bibby, B. G.: 
Mouth Bacteria: Occurrence, J. D. Res. 17: 265, 423, 471, 1938; Morris, E. O.: Bacteriology 
of the Oral Cavity, Brit. D. J, 95: 77 and 259, 1953, and 96: 95 and 259, 1954. 
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and perhaps four, varieties of fusiform organisms have been de- 
scribed. 

4. Actinomyces.—These gram-positive, branched organisms found 
in the mouth have not been carefully investigated, but apparently 
they make up a small part of the average oral flora. They have not 
been found to be associated with any particular condition of the 
mouth. 


5. Vibrios.—Motile vibrios may be found in dark-field studies of 
the flora of most adult mouths, but their significance is not known. 
Cultural studies suggest the existence of at least two, and perhaps 
three, types. This interesting group of organisms deserves further 
study. 


6. Spiral Organisms.—Spiral organisms are normal inhabitants 
of the adult mouth as long as natural teeth are present. Five com- 
mon varieties have been described: (a) Treponema macrodentium; 
(b) Treponema microdentium; (c) Borrelia vincenti; (d) Borrelia 
buccalis; and (e) Leptospira (dentium). Certain, if not all of these 
organisms increase in the presence of gingivitis, and one type (Bor- 
relia vincenti) is present in great numbers in Vineent’s infection. These 
interesting organisms could be discussed for an hour, although actually 
not too much is known about them. Hampp* and McDonald’ have 


been very active in studying these organisms. Anyone interested 
should read their articles. 


7. Yeast and Yeastlike Fungi—In adults with natural or arti- 
ficial dentures, a majority were found to have one or more strains of 
yeastlike fungi. The yeasts seem to be constantly present in those 
adults who have them and consistently absent in those who do not; 
factors controlling them are not known.® Monilia are found in patho- 
logic conditions, such as thrush, and certain other yeastlike organisms 
are present in large numbers in some earies-active patients. It is be- 
lieved that the ‘‘yeasts’’ may act in symbiosis with other organisms 
in causing dental caries. 


8. Complex Organisms.—Complex organisms consisting of a heavy 
central stalk with rows of small round bodies (Leptothriz racemosa) 
or pointed bodies (Leptothrix falciformis) grouped at one end can be 
demonstrated occasionally in preparations from average adult mouths. 
Whether they are actually complex organisms or chance aggregations 
of bacteria is not established. Little is known about them. 


9. Protozoa.—Particularly in filthy mouths, at least one type of 
amoeba (Endamoeba gingivalis) can be found.’ It is considered to be 
a scavenger and of little clinical significance. Other types of organ- 
isms, possibly protozoal in nature, have been observed. 
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10. Viruses.—There is some evidence that the resident oral flora 
of many adults includes at least one type of a virus, the dermotropic 
Scelus recurrens, or herpes simplex virus. It will be remembered that 
viruses are a group of infectious agents which are smaller than 
ordinary bacteria and which live in susceptible host cells.* Burnet 
and Williams’ reported in 1939 that 90 per cent of the adults in 
their study had a herpes simplex virus intrenched in the oral tissues ; 
this figure may be higher.’ Lowering of resistance of the oral 
cavity may make it possible for this virus to invade the tissues and 
cause an aphthous ulcer, or herpetic stomatitis. Incidentally, Rivers" 
and others doubt that recurring aphthous ulcers are herpetic. Pre- 
disposing causes include allergy, menstrual cycle, actinie rays of the 
sun, and simple trauma. 


The foregoing list of bacteria found in the average adult mouth includes 
many species of bacteria which are potentially pathogenic. These ‘‘oppor- 
tunists’’ are usually held in check by an efficient group of defensive factors; 
only when local trauma or lowered tissue resistance weakens the defense do 
these bacteria invade oral tissues. 

What is the significance of these microorganisms? It has been suggested 
many times that the presence of a normal oral flora to which the oral tissues 
are accustomed may prevent the colonization of pathogens. This old idea 
has been supported somewhat by the results of the use of agents which kill 
or inhibit the growth of certain components of the oral flora. Tomaszewski'* 
suggests that the normal oral flora is necessary for the maintenance of health 
of the mucous membranes, since his study of 126 patients during antibiotic 
treatment showed that the oral flora was changed, and then the normal 
whitish coating of the tongue disappeared, and denudation and sometimes 
actual atrophy of the filiform papillae shrank. It is more probable that the 
antibiotic therapy interfered with the metabolism of the vitamin B complex, 
since he also reported that the tongue changes could be minimized by the 
administration of vitamin preparations. However, Tomaszewski did find that 
monilia inereased in number in patients on penicillin. 

Rather than diseuss the possible importance of each of the varieties of 
microorganisms in the oral cavity, it is easier to consider the bacteriology of some 
of the diseases of the oral cavity. 


Dental Caries.—The development of the dental caries process is most 
complex, and the accumulation of factual knowledge has been exceedingly 
tedious and difficult. It is probably true that dental caries should not be 
considered as a disease caused by one specific microorganism; it seems likely 
that the initiation of the process may be made by certain types of organisms, 
and the expansion of the cavity into the dentine by another group. 

It has become increasingly clear that the development of carious lesions 
in the teeth must be dependent on a number of variable factors which must 
coexist in the immediate environment of the tooth in order for caries to oceur. 
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There are at least three such factors: (1) the resistance of the tooth must be 
below an optimal level; (2) a nutritive substrate for microbial growth must be 
available; and (3) the presence of certain microorganisms is essential. 

The first factor, a suboptimal resistance, is still a somewhat nebulous con- 
cept and, therefore, not completely understood. The intrinsic nature of tooth 
resistance to decay may be concerned with the presence of certain trace ele- 
ments (such as fluorine) incorporated in the enamel and the dentine. It 
might also involve types of tooth morphology or arch forms, since some are 
more self-cleansing than others. Possibly other even less tangible factors, 
controlled on some generic basis, may also be important. 

The fact that microorganisms cause dental caries seems established by the 
following four types of evidence :* 


A. Evidence has accumulated showing certain microorganisms of 
the oral cavity to be associated with dental caries. From the depths 
of carious lesions, as well as from tooth surfaces at the site of an 
initial cavity in man and in experimental animals, certain species of 
bacteria can be consistently observed. Such bacterial cells possess 
ability to produce quantities of acid sufficiently strong to be destrue- 
tive to some tissues of the teeth, as shown by in vitro experiments. 
Based on their laboratory cultivability, certain of these oral bacteria 
have been found in significantly greater numbers in mouths having 
considerable tooth decay as contrasted to those free of such dental 
lesions. Such a quantitative association does not necessarily con- 
stitute a ‘‘cause and effect’’ relationship, however. 


B. That portion of the food trapped upon and around the teeth 
constitutes the nutritive substrate for the bacterial flora of the oral 
cavity. When food is kept entirely out of the environment of the 
mouth, as has been done by stomach-tube feeding of rats, no dental 
caries has been observed to develop, although the same diet normally 
ingested by rats via the normal route has been repeatedly found to 
be productive of caries. Also, caries incidence is markedly reduced 
when foodstuffs rich in refined carbohydrates are deleted from the 
ingested diet. When all carbohydrate was eliminated from the 
diet, no caries developed. It is common knowledge that if such re- 
fined carbohydrates as the simpler sugars constitute a part of the 
oral substrate, enzymatic dissimilation of these sugars can yield 
several organic acids. That such acids can decalcify teeth has been 
shown by many in vitro studies. Decalcification alone, however, does 
not represent the true nature of the whole dental caries process. 


C. The reduction of caries incidence with penicillin and, to a 
lesser degree, with these other antibiotics supplies strong presump- 
tive evidence that tooth decay is, in all probability, a bacterial dis- 


*I am indebted to Dr. Frank Orland for some of the information in this section dealing 
with dental caries. 
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ease and, since the most effective of these antibiotic substances act 
primarily or selectively upon gram-positive bacteria, that it is caused 
by gram-positive bacteria such as lactobacilli. 


D. By special methods and techniques, it has been possible to 
rear rats completely germ-free for long periods of time. Orland’* 
reported that when such animals were fed a diet which in conven- 
tional rats always produced caries in their molar teeth, no evidence 
of microscopically demonstrable carious lesions developed. Thus, 
with these purely negative experimental data it is reasonable to 
assume, although it has not yet been demonstrated in an absolute 
sense, that the dental caries process, when it occurs, must be the re- 
sult of bacterial action. 


One can conclude that oral microorganisms capable of producing acid to 
a pH 5 ean initiate dental caries; there are many varieties, but since oral 
lactobacilli are the best acid producers, it seems logical that they are the chief 
offenders, 


Acute Necrotizing Gingivitis— Acute necrotizing gingivitis, or Vincent’s 
infection, is an acute inflammatory disease or infection of the gingival borders, 
the crests of the interdental papillae, and sometimes the tonsils and palate. It 
is characterized by the formation of a gray necrotic membrane and small 
uleers which are located upon painful hyperemic gingiva. The infection is 
almost always well localized. Any area in the mouth and throat may be 
involved, and the third molar regions are very commonly affected. Both 
sexes are susceptible, the most acute cases usually occurring in the 16- to 
35-year age group. The infection also occurs in other parts of the body and 
presents the same general picture. 

It is generally accepted that acute necrotizing gingivitis or Vincent’s in- 
fection is caused by the symbiotic attack of a fusiform-shaped bacillus, prob- 
ably the Fusiformis dentium, and a spirochete, the Borrelia vincenti, in gingi- 
val tissue having a lowered local resistance. It is possible that other bacteria 
may also be involved, but most authorities agree that the inciting cause is a 
fusospirochetal, symbiotic infection. A lowered general resistance is an 
important etiological predisposing factor in any infection, and this one is no 
exception to that rule. 

Predisposing causes are important, and must be recognized and corrected 
before any treatment can be permanently successful. Any illness, particularly 
influenza, severe common colds, diabetes, and blood dyserasias, may precede 
the infection and lower the resistance. Diets deficient in vitamins A, B or C, 
overwork, and loss of sleep may also predispose to and complicate the in- 
fection. Most eases occur in mouths in which are found an abundance of 
dental caleulus, irritating dental restorations, and other forms of local irrita- 
tions. Often periodontal pockets and gingival flaps around third molars are 
found which act as “ineubation zones” for the anaerobic bacteria. 
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Box" divides the areas of initial infection into primary and secondary in- 
cubating zones. Primary zones consist of deep crevices and pouchlike pockets 
in the epithelium which are favorable for the development of anaerobic or- 
ganisms. In these deep places, the physical and chemical conditions are more 
favorable for anaerobic organisms to develop because of a minimum of dis- 
turbance, a more constant and uniform condition, with lowered oxygen ten- 
sion. A very necessary factor in the development of these organisms is lowered 
oxygen tension, and this condition is bound to exist where food packs accumu- 
late or where pouchlike crevices have formed and, consequently, oxidation is 
less active. From the primary incubating zones, virulent organisms escape to 
make secondary incubation zones in less protected places, where new symp- 
toms develop from the infection. 

The microorganisms associated with this disease are saprophytes and 
‘‘opportunists’’ and are present in the average adult mouth in small numbers. 
Doubtless if the oral tissue resistance is lowered, these organisms can produce 
a typical necrotizing infection. It is possibly true that the infection can be 
transmitted by intimate contact, although this has not been definitely demon- 
strated. Transmissibility of this infection has been assumed on the basis of 
‘‘epidemies’’ which have been described in the literature. However, these 
outbreaks may have been due to dietary deficiencies or other predisposing 
causes which affect people living under uniform conditions. Further in- 
vestigations are needed to answer the question, ‘‘Is Vincent’s infection com- 
municable?’’ Until the problem is settled, patients should be warned of the 
possibility of transmitting the infection by intimate contact, and should exer- 
cise precautions. From our present knowledge, it seems unnecessary to iso- 
late the patient completely. 

The clinical signs of this infection are sufficient to make a diagnosis, but 
a microscopic examination is advisable in atypical cases to substantiate the 
diagnosis and to guide the treatment. Particularly in atypical cases, both 
clinical and microscopic examinations are advisable. 

A fine-gauge platinum wire loop is flamed and then passed under the free 
margin of the gingival crest or into the deep suleus where the suspected in- 
fection may be. The smear is spread upon a clean glass slide by taking a 
loopful from each of several suspected areas. The loop is carried over the 
glass slide with spiral motion so as to spread the smear thinly around the 
slide. It is allowed to dry in the air or it may be carefully flamed. The 
smear is then stained for about ten seconds with gentian violet and washed in 
running water. After it is washed and blotted dry, it is ready to be examined 
with the oil-immersion lens. The time required for the preparation and 
examination is seldom more than five to ten minutes. Appleton’ outlines 
what should be found to confirm the clinical examination as follows: 

Microscopic confirmation is afforded by the presence of large numbers of Vincent’s 
spirochetes and fusiform bacilli, with very few representatives of other bacterial types. 
The spirochetes should form a conspicuous, interlacing network covering the microscopic 
field. I have been unable to correlate variations in the relative numbers of spirochetes 


and fusiform bacilli with variations in the clinical picture. Also variations in the relative 
numbers of the spirochetes and fusiform bacilli do not seem to be of prognostic significance. 
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Hine and Berry’® report a study of 104 stains of fusiform bacteria iso- 
lated from the mouth, and divide them into three groups: 






Fusiformis polymorphus.—This group is composed of straight, 
pointed rods showing one or two deep-staining granules. The or- 
ganisms are from 3 to 5 microns in length and 0.5 to 0.7 micron in 
thickness, 











Fusiformis polymorphus.—This group is composed of straight, 
slightly pointed rods, 6 to 10 microns in length, and 0.4 to 0.6 micron 
in thickness, but in pure culture may show long filaments, which may 


become wavy. 







Fusiformis dentium.—These organisms are straight or slightly 
curved, sharply pointed rods, 6 to 8 microns in length, and 0.8 to 1 
micron in thickness. 







Appleton” describes the Borrelia vincenti as one of five principal types 
of spirochetes found in the mouth. It is very similar to the Borrelia buccalis, 
and is probably the same organism. It is a motile, anaerobic organism varying 
in length from 12 to 25 microns, and containing two to five wavy spirals. 
When seen in the dark-field illumination, it exhibits a wavy, snakelike motion. 

Incidentally, oral spirochetes usually are not found in the ease of adult 
edentulous persons, even those fitted with dentures.’* 

There is still some confusion and also some disagreement among in- 
vestigators as to just what role the organisms play in the etiology of Vincent’s 
infection, since similar experimental lesions have not been produced in ani- 
mals and because the microscopic picture of the microorganisms taken from 
gingiva where no clinical symptoms appear often very closely resembles the 
picture seen in smears taken in the acute cases. Since these microorganisms 
are always found in association with other organisms, there is a possibility that 
they play a secondary part in a previously prepared field. . 

On the other hand, the mass of bacteria found present in acute necrotizing 
gingivitis, the tissue necrosis which is everywhere in progress, and the large 
number of bacteria penetrating the tissue in all directions make it difficult to 
dissociate the bacteria from some definite role in the disease.’® The universal 
clinical evidence of immediate improvement in the local condition of the 
tissues as the activity and number of the organisms are reduced also offers 
considerable proof of their etiological importance. 

The difficulty of growing these anaerobic organisms in artificial culture 
media to obtain pure cultures and the further difficulty of finding animals 
upon which they may be implanted to reproduce similar lesions in a similar 
environment make the progress in laboratory investigation slow. However, 
the presence of the fusospirochetal organisms in large numbers, even in a 
healthy-appearing mouth, would indicate that the patient may have a potential 
infeetion, and steps should be taken to control the organisms so that trans- 
mission of the disease may be prevented. 
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Periodontal Disease.—It is customary to say that bacteria do not cause 
periodontal disease, but do act as a complicating fector. Bacteria, particularly 
the proteolytic types (cocci), invade the soft tissues through the broken 
erevicular epithelium, and cause local inflammation, ulceration, and some- 
times suppuration. No particular microorganisms have been isolated; all 
types of the resident oral flora seem to be increased in numbers. 

A study of the role of infection in periodontal disease leads one to con- 
clude that, while infection is an essential factor which contributes to its 
clinical characteristics (inflammation, ulceration of crevicular epithelium, and 
suppuration), it is still but one factor in several, and is never the primary 
factor. The final chapter is not yet written, however, and if the nature of 
this infection is more completely known it is probable that we will have a 
better understanding of the etiology of periodontal disease.*° *! For example, 
Box®* has recently stated that perhaps the leptothrix organisms are responsible 
for pocket formation; no irrefutable evidence has been presented to prove or 
disprove this comment. 

These organisms, originally described in 1902,?* have never been culti- 
vated, and nothing is known about them, except their morphology. It is 
possible that Box is correct in blaming the leptothrix ; if bacteriologice studies 
were to establish this, a new method of therapy might be established. 

Whether or not oral microorganisms or their toxic products cause damage 
to other organs of the body has not been finally established. Graham,” in 
1937, reported some experiments in which fifteen of twenty-five animals died 
after injections of filtered contents of pathologic pockets. He concludes that 
substances elaborated in periodontal pockets are highly toxic. 

Incidentally, it is well established that a transient bacteremia follows the 
manipulation of the soft tissue side of pathologie pockets, whether by gingi- 
vectomy, curettage, tooth brushing, mastication of food, or extraction of teeth. 
Cautious scaling of the teeth to improve the gingival tissues before such 
manipulation seems indicated.*°-** 


Calculus Formation.—Bibby** believes that no single cause would account 
for the formation of calculus, and suggests that physicochemical processes 
lead to the initial precipitation of calcium salts from the saliva, while bacteria 
are important in fixing these precipitates in firm caleulus deposits on the 
teeth. Many others also attribute the cause of the formation of calculus to 
microorganisms such as leptotrichia, leptothrix, or actinomyces. Naeslund*® 
found decalcified tartar and stones from salivary ducts to be interspersed with 
both actinomyces and leptothrix organisms, and attributes the formation of 
such deposits of caleulus to certain properties exhibited in the growth of the 
organisms that either precipitate calcium salts or form a suitable stroma in 
which these salts are deposited. Naeslund’s conclusion was as follows: 

The most important reason for concretion formation in the oral cavity or in the 


salivary gland system may be sought in the development of certain microorganisms, chiefly 
actinomyces and leptothrix, and that in addition there enters in, as a contributory cause, 
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a condensation of colloids in saliva or in exudate, this condensation being the result of 
physical, chemical conditions. All these processes give rise to the precipitation of lime 


in solid form. 


The factors responsible for calculus formation are varied and complex 
and there is probably no simple, single explanation of its formation and dep- 


osition. 

Bulleid®® reports that he finds at present no absolute proof that ‘‘tartar’’ 
formation is entirely the result of bacterial activity, although it is apparently 
an important factor in the problem. 

The marked adherence of the colony of the leptothrix to the medium on 
which it is grown, the characteristic network of the mycelial filaments, the 
calcium precipitation, and animal experiments do seem to lend some support 
to the theory that the leptothrix is an active agent in the production of dental 
caleulus. 


‘‘Sore Mouths’’ From Dentures.—Nyquist'* studied the bacterial flora of 
patients wearing dentures, in the hope that he could find a nonmechanical 
cause for soreness. He concludes that he could find no support for the 
assumption that the frequency with which dentures are cleaned plays any 
considerable role in the occurrence of denture sore mouth. The average 
population varied from one person to another, but for any one person the 
types of bacteria found were very constant. With respect to any one subject, 
the variations in the number of bacteria applied only to a part of that region 
over which the values for the whole material were spread. The population 
seemed, in spite of wide variations, to be generally characteristic of the in- 
dividual. With the method used, no difference existed between the types of 
bacterial flora from the point of view of clinically normal mucosa and denture 
sore mouth. For rubber and aerylice dentures, the same types of bacterial flora 
were identified. 

Those definite negative findings concerning the correlation of the denture- 
cleansing practice with denture sore mouth, together with the essential re- 
sult of the author’s previous investigation—namely, that trauma (instability, 
traumatizing occlusion, and traumatizing articulation) is the dominant factor 
in the occurrence of denture sore mouth—render it probable that, even if in 
certain cases one or several strains of bacteria might be proved to be the 
direct cause of these inflammations of the mucous membrane, there is gener- 
ally no causal connection between denture sore mouth and the bacterial flora 
under full upper dentures. 


Oral Defenses Against Bacterial Invasion 


Since the oral cavity is constantly inhabited with potential pathogens, the 
question naturally arises, ‘Why aren’t all mouths inflamed, and why don’t 
all teeth deeay?’’ Fortunately, the defensive mechanisms in the oral cavity 


are good. They may be summarized as follows :** 


1. Normal, intact mucous membrane presents a heavy epithelial 
barrier to infection. As long as careful oral care keeps the oral epi- 
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thelium intact, invasion of the tissues by bacteria will not occur. 
However, the epithelial attachment is easily broken by trauma, as 
from ealeulus deposited on the teeth, and then oral bacteria can in- 
vade the gingival tissues. 

2. The gingival tissues have an excellent blood supply, which 
brings about rapid healing of injuries, and a good supply of leuko- 
cytes to inhibit any bacterial invasion. 

3. The oral cavity is partially freed from bacteria by the cleans- 
ing effect of mastication and by the constant motion of tongue, lips, 
and cheeks in talking and eating. Often a patient who can use only 
one quadrant of the mouth for mastication will develop a gingivitis 
in the unused part of the oral cavity because the increased numbers 
of bacteria there are able to invade the gingival tissues. The types 
of food eaten, frequency of eating, and the individual eating habits 
undoubtedly affect the oral flora also. 


4. Swallowing and air currents carry bacteria out of the mouth. 


5. Saliva plays a role in controlling oral bacteria by acting as 
a flushing agent, and because it contains lysozyme, salivary corpuscles, 
and perhaps other bacterial inhibiting agents. It also acts to buffer 
acids. 

6. The possible antibiotic effect of certain oral bacteria against 


other types may help control the oral flora. 

7. The anatomy of the oral cavity is important in controlling 
oral infection. The arrangement of teeth, contact areas, and posi- 
tion of tongue, cheeks, and lips all help to protect the gingival tis- 
sues from becoming injured, and then overwhelmed by oral bacteria. 

8. Other reasons why certain microorganisms can colonize in 
some mouths and not in others are doubtless present, but are not 
known. It is established that each individual person has a more or 
less constant ‘‘resident flora.’’ Eventually, research may make it pos- 
sible for the patient to choose the type of microorganisms that he 
wants to grow in his oral cavity. 

When these defenses are in normal function, the oral tissues are healthy, 
but when they are interfered with by inflammation resulting from ealeulus, 
improper margins of fillings, a poor contact area, or a lack of stimulation by 
mastication or tooth brushing, poor diet, or some general debilitating disease, 
invasion of tissues by oral bacteria will oceur. 

Thus, it is important to maintain these normal oral defensive factors, 
and if a gingivitis due to infection is present, part of the plan of treatment 
should include methods of improving the oral defenses against infection. 


Summary 
The oral cavity is inhabited throughout life by countless microorganisms, 
some of them potentially pathogenic and some apparently harmless sapro- 
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phytes. Many are incompletely studied and their importance is not known. 
Mortunately, oral defensive mechanisms can usually hold these organisms in 
check. Although the literature on this subject is comprehensive, much re- 
search still must be done to fill in the gaps that exist in our knowledge of 


oral microbiology. 
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SOME CONSIDERATIONS OF THE MICROSTRUCTURE OF DENTAL 
TISSUES REVEALED BY THE ELECTRON MICROSCOPE 


SHosaBuRO TakKuMA, D.D.S., M.D., YosHiaki KuRAHASHI, D.D.S., NoBoru 
YosHi1oKa, D.D.S., AND AKIRA YAMAGUCHI, D.D.S., Tokyo, JAPAN 


Introduction 


HE replica method has contributed greatly to the study of hard dental 

tissues with the electron microscope. Recent rapid developments in ultra- 
microtomy, however, have created a new approach in electron microscopy, 
applicable not only to the soft tissues, but to the hard tissues as well. This 
new method follows the same principles as an ordinary sectioning technique, 
and fulfills a long-standing need for a direct observation method in electron 
microscopy. 

This report was written to explain and describe the ultramicrotomy of 
dental tissues and to offer some considerations of the microstructure of dental 
tissues by comparing the findings obtained by this method with those obtained 
by the replica method. 


Materials and Methods 

All the observational materials were teeth extracted at the Surgery Clinic 
of Tokyo Dental College. The teeth were separated into enamel, dentine, and 
pulp, and each of them was cut into small pieces about 1 mm. thick, upon 
which fixation was performed. The fixative solutions employed in this experi- 
ment were 10 per cent Formalin, 10 per cent neutral Formalin, Zenker’s 
fixative, and 2 per cent osmic acid buffered at pH 7.2 with sodium diethyl- 
barbiturate.! Periods of fixation were: for the pulp, 2 per cent osmie acid 
for two hours; for the enamel and dentine, 10 per cent Formalin or 10 per 
cent neutral Formalin for more than two hours; when osmie acid was used, 
two, four, six, eighteen, and twenty-four hours; and when Zenker’s solution 
was used, from ten to fourteen days (including the days used for demineraliza- 
tion). All the materials, with the exception of the pulp, were demineralized. 


From the Department of Pathology, Tokyo Dental College (Kanda-Misakicho, Chiyodaku, 
Tokyo, Japan), 
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The carious dentine, however, can be sectioned without performing de- 
mineralization. A few pieces of the normal dentine were also sectioned without 
performing demineralization. 

The demineralizing solutions employed were: for the enamel, 1 per cent, 
3 per cent, and 5 per cent phosphoric or nitric acid and, for the dentine, 
Zenker’s solution, 3 per cent or 5 per cent phosphoric and nitric acid and 0.5 
M. sodium ethylenediamine tetraacetate (EDTA). The last has the special 
nature of showing great demineralizing facility under neutral and alkaline 
conditions. As Nikiforuk and Sreebny? had tried previously the authors em- 
ployed 0.5 M. EDTA buffered at pH 7.2 at room temperature. 

The period of demineralization varied according to the kind of tissue, 
size, temperature, and solutions, but roughly it was one or two days for the 
enamel and from two to five days for the dentine. In the cases in which 
Zenker’s solution was used, both fixation and demineralization were accom- 
plished simultaneously. With regard to the demineralizing technique used 
on mature enamel, various methods have been reported. The piece of enamel 
used as a specimen for electron microscopy, however, is small enough to be 
decalcified rather easily without such special methods. It was achieved in 
this experiment through careful demineralization in a Petri dish kept free 
from any vibrations. A piece of enamel placed in a Petri dish must not be 
removed until the demineralization, washing, dehydration, and embedding 
are completed. Besides this, Kirino’s* acid-gelatin method and Sognnaes” 
celloidin bag method were also tried by the authors. 

Washing after the demineralization and dehydration was performed 
according to the usual method. 

Methacrylate was employed as the embedding material,° that is, the enamel 
and dentine were embedded in a mixture of methyl methacrylate and N- 
butyl methaerylate in a ratio of 1:4,° and the pulp was embedded in 
N-butyl methacrylate. The enamel that had been demineralized by the acid- 
gelatin method, however, was embedded by the celloidin-paraffin method. 

The section was prepared with a Minot rotary microtome, or a Schanze 
sliding microtome equipped with a handmade brass thermal expansion attach- 
ment, which consists of the cooling and warming systems. 

Hither a glass knife’ or a specially ground safety razor blade was used as 
a sectioning knife. The sections cut were transferred from the knife to the 
surface of a glass slide and dried. After dissolving the plastic with amyl 
acetate, the glass, with its sections, was put into a solution of 1 per cent 
collodion dissolved in amyl] acetate. When the glass slide was removed from 
the collodion solution and dried, the sections were mounted in a thin ecollodion 
membrane formed on the surface of the slide. When a shadow-casting was 
desired, it was applied before making the collodion membrane, in accordance 
with the preshadowing replica method. 

Finally, the membrane in which the sections were mounted was floated on 
a water surface and placed on a specimen screen, 
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Results 


Replica studies of an acid-etched enamel surface have revealed the exist- 
ence of organic matter in enamel.® ***® A thin section of demineralized 
enamel, however, permits a more accurate observation of its distribution and 
arrangement.® 1°18 

Figs. 1 and 2 show cross sections of the prisms in the demineralized enamel. 
In Fig. 2 the contour of the prisms roughly shows a scale shape, while in 
Fig. 1 the shape is considerably complicated and irregular. The periphery of 
the prisms is a border of a very dense organic matter, that is, the part which 
has been called the prism sheath. Moreover, the organic matter is distributed 
in the prism core and the interprismatic area, forming a fine fibrillar network. 
Most of the sheaths do not completely surround the prisms, but are open in one 
direction. Like the triangular prism seen at the right of Fig. 1, however, 
there are some sheaths that surround the prisms completely. 

Fig. 3 also shows a cross section of the prisms in demineralized enamel. 
In this case the prisms have no sheaths, but are surrounded only by rather 
sparse organic matter in the interprismatic area. It is noticeable in such 
prisms that organic matter in the interprismatie area becomes especially dense 
and enters into the prism cores. 

Figs. 4 and 5 also show the demineralized enamel sections which have 
extremely compact structures, different from the previous figures. In Fig. 4 
the difference between the prisms and the interprismatic area is shown by the 
latter’s dark appearance, but in Fig. 5, which was demineralized by Kirino’s 
acid-gelatin method, prismatic structure is rather obscure. Fig. 6 is a magni- 
fied figure of another portion of the same specimen as Fig. 5, showing numer- 
ous crystalline objects which illustrate that the compact structure shown in 
Figs. 4 and 5 consists of an accumulation of these erystalline pieces. 

Fig. 7 is a cross section of demineralized dentine, showing the fibrillar 
structure of the matrix and the many dentinal tubules containing the dentinal 
fibers. Most of these dentinal fibers have the tubulous structure, but a few 
of them possess a solid structure. 

Fig. 8 is a magnified figure of a tubulous and a solid dentinal fiber. Both 
of these dentinal fibers are bordered with a line of high density. Fig. 9, 
which shows one of the solid fibers under a higher magnification, indicates 
that the fiber contains rather sparse, submicroscopie particles. 

As shown in these illustrations, empty spaces of various sizes appear be- 
tween the dentinal fibers and the walls of the dentinal tubules, and frequently 
only a small quantity of additional fibrils is found in these empty spaces, as 
shown in Figs. 8 and 9. At times, however, as seen in Fig. 10, the empty space 
may be occupied completely by the coarse and fine fibrillar structures. Also, 
it is noticed in other dentinal tubules in Fig. 10 that these fibrillar structures 
shrank and formed various empty spaces there. 

The fibrils in the dentine matrix do not seem to run in any regular direc- 
tion but, by careful observation of Fig. 7, it ean be noticed that many of them 
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Fig. 2. 


1.—Demineralized section of enamel. Fixed with 


1 per cent phosphoric acid. 


2.—Demineralized section of enamel. 


1 per cent phosphoric acid. 


9 


(Magnification, 22,750.) 


(Magnification, <11,91¢ 


3.—Demineralized section of enamel. Fixed with 


1 per cent phosphoric acid. 


(Magnification, «13,410. 


9 


Fig. 3. 


per cent osmic acid; demineral- 


Fixed with 2 per cent osmic acid; demineral- 
.) 


per cent osmic acid; demineral- 
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; de- 


Fixed with 10 per cent neutral formalin 
(Magnification, 7,200.) 
Demineralized by Kirino’s acid-gelatin method. 


Fig. 4.—Demineralized section of enamel. 
mineralized with 5 per cent phosphoric acid. 

Fig. 5.—Demineralized section of enamel. 
(Magnification x1,050.) 

Fig. 6.—Demineralized section of enamel. 


(Magnification, 6,600.) 


Demineralized by Kirino’s acid-gelatin method. 
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3 per cent phosphoric acid. (Magnification, 3,000.) 
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Fig. 8. Fig. 9. 


7.—Demineralized section of dentine. Fixed with 2 per cent osmic acid; demineral- 


8.—Demineralized section of dentine. Fixed with 2 per cent osmic acid; demineral- 
3 per cent phosphoric acid. (Magnification, 5,160.) 


9.—Demineralized section of dentine. Fixed with 2 per cent osmic acid; demineral- 


3 per cent phosphoric acid, (Magnification, 10,290.) 
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take a direction which makes a rough right angle with the dentinal tubules, 
crossing them as if making an interlaced pattern in the area between the 
dentinal tubules. 

Figs. 11 and 12 are the magnified figures of a part of the fibrillar matrix 
of the dentine. Although Fig. 11 appears granular at a casual glance, by 


Fig. 10. 


Fig. 11. Fig. 12. 


Fig. 10.—Demineralized section of dentine. Fixed with 2 per cent osmic acid; demineral- 
ized with 3 per cent phosphoric acid. (Magnification, 3,900.) 
; Fig. 11.—Demineralized section of dentine. Fixed with 2 per cent osmic acid; demineral- 
ized with 3 per cent phosphoric acid; shadowed with chromium. (Magnification, 6,750.) 

Fig. 12.—Undemineralized section of dentine. Fixed with 10 per cent neutral Formalin. 
(Magnification, x7,000.) 


close observation it is acknowledged to be the fine fibrils with a beady pattern 
that construct the matrix. This pattern may indicate the cross-striations that 
the filamentous, collagenous fibrils possess. Fig. 12 was obtained from an un- 
demineralized section of the dentine matrix. On the numerous longitudinally 
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or obliquely sectioned fibrils, fairly typical cross-striations, which are charac- 
teristic of the collagenous fibril, can be recognized. 

Figs. 13, 14, and 15 were obtained from carious dentine. While no 
bacterial infection can be recognized in Fig. 13, many parasitic coccoid bac- 
teria can be observed in the two dentinal tubules shown in Fig. 14. Further- 
more, Fig. 15 shows that the filamentous microorganism, having infected in 
the dentinal tubule, has invaded the matrix and is destroying it. 


Fig. 13. Fig. 14. 


Fig. 15. 
Fig. 13.—Undemineralized section of carious dentine. Fixed with 2 per cent osmic acid. 
(Magnification, 4,450.) 
_ Fig. 14.—Demineralized section of carious dentine. Fixed with 2 per cent osmic acid; 
demineralized with EDTA. (Magnification, 5,250.) 
Fig. 15.—Undemineralized section of carious dentine. Fixed with 2 per cent osmic acid. 
(Magnification, 4,000.) 


Discussion 


The observation of the distribution of organic matter in demineralized 
sections of enamel is very similar to what has been observed by the replica 
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method. That is to say, the organic matter in enamel is most densely dis- 
tributed in the area corresponding to what has been called the prism sheath, 
and a part of it spreads itself into the interior of the prism core and the inter- 
prismatic area, making a fine network. This finding has been recognized by 
many electron microscopists. 


Fig. 16.—Obliquely sectioned surface of enamel. Polished; collodion-aluminum replica. (Magni- 
fication, 2,560.) 


Among the findings based on Figs. 1 and 2, the most interesting one is 
that, in most cases, the sheaths do not gird the prism uniformly, but are open 
at one place. This discontinuity of the sheath has made some investigators 
form a new concept of interprismatic substance. The part indicated by the 
arrow in Fig. 2 undoubtedly corresponds to the area which hitherto has been 
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explained as interprismatic substance. However, as this part is connected with 
the prism core by lack of the sheath and no great structural difference can 
be observed between this and the prism core area, it appears as if it is a part 
of the prism core. Finding this, Bernick and his associates’® stated that what 
hitherto has been called interprismatic substance did not actually exist, but 
was mistaken for a part projecting from the back of a prism. Fig. 16 favors 
this view. The part (A) which apparently has been considered as an inter- 
prismatic area is, on the contrary, a natural extension of the prism core (B). 
Therefore, A may be more properly considered as a part of the prism core, 
rather than as an interprismatic area. 

Takuma et al. and Tsuchikura and Takuma also have paid attention to this 
problem from the beginning of their study and have established an explanation 
of interprismatie area which is a little different from that which has been given 
before.® ** 72 During our replica study of an acid-eteched enamel surface, they 
frequently found the areade-form prisms as shown in Fig. 17. In this figure A 
is the areade-form prism core and B is its hind projection. C is a dark layer 
surrounding the prism which, by closer observation, appears to be surrounded 


Fig. 17.—Etched surface of enamel. Etched with 4 per cent hydrochloric acid for three minutes ; 

methyl methacrylate-aluminum replica. (Magnification, 6,560.) 
by an especially dark and narrow layer (D and D’). Furthermore, it has been 
proved that the reason for the dark appearance of parts C, D, and D’ is that the 
organic matter in these parts is observed as a pseudo-replica, due to the fact that 
it disappears under alkaline treatment. That D and D’ appear especially dark 
is considered to signify that especially dense organic matter exists in these 
areas. These observations naturally led them to the conclusion that C in this 
figure should be considered as an interprismatic area and D and D’ as prism 
sheath. Fig. 18 is a model picture of a prismatic structure of enamel, which 
was drawn according to their findings. 
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Furthermore, as for the other varieties of interprismatic area and sheath, 
they have pointed out many findings indicating the following points: 


1. The width of the interprismatie substance is extremely irregu- 
lar. In the wide ones, as shown in Fig. 17, the interprismatie sub- 
stance and sheath are fairly well discriminated, whereas in the narrow 


Fig. 18.—Schematic representation of enamel structure. Sh, Sh’, prism sheaths; /PS, inter- 
prismatic substance. 


ones discrimination of the two is frequently difficult. Also, there are 
many prisms that have no interprismatie substance. In such cases, 
the circumference of the prism is surrounded only by a narrow sheath. 


2. In the areade-form prisms, the interprismatie substance is 
usually widest at the top of the arcade and gradually becomes nar- 
rower as it approaches the bottom part. Frequently, it occurs that 
the interprismatie substance as well as the sheath disappears at tlie 
bottom of the areade (the part indicated by the arrow in Figs. 17 and 
18), and the neighboring prisms are fused as a consequence. 

Then, how is this variety of interprismatic substance and sheath (that is, 
the variety of the outline of the prism) to be accounted for? The authors can 
give only a tentative explanation of this matter at present. 

A view of a sheath completely surrounding the prism, as shown in Fig. 1, 
leads us to think that the prisms originally are completely surrounded by 
sheath and interprismatic substance. It is considered to be possible that in 
the course of calcification of the enamel, through compression and contraction 
exercised on the organic matrix, a considerably violent movement may occur 
in the original arrangement of the matrix. This causes a change in the width 
of the interprismatice area, a break in the sheath, or the partial disappearance 
of both. For instance, if the sheath and the interprismatic substance at the 
part indicated by the arrow in Fig. 18 were broken, a prism contour would 
be formed which was incompletely surrounded by a wide border of inter- 
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prismatic substance with a sheath around it, just as Takuma et al. reported. 
Also, if the sheath at Sh disappeared and the interprismatie substance were cal- 
cified almost equally to the prism, a view of the prism which is incompletely sur- 
rounded by sheath only, as in the case of Fig. 2, might be obtained. Again, if the 
sheath at Sh’ disappeared, or if Sh and Sh’ were fused, a view of the prism simi- 
lar to that of Fig. 2, but different in the respect that the sheath completely sur- 
rounds the prism, could be obtained. Seott'® has reported a case which illustrated 
the condition which resulted when the sheaths fused. 

Next, demineralized sections of enamel frequently show, as in Figs. 4 and 
5, a compact structure due to accumulation of erystalline objects. It is still 
unclear whether this is due to incomplete demineralization of the tooth sub- 
stance or redeposition of calcium salt that had once dissolved in the process 
of demineralization. However, in the cases that necessitate long periods of 
demineralization (about four weeks), such as the acid-gelatin method, there 
is sufficient possibility of redeposition of caleium salt. 

Two kinds of structure of dentinal fiber, tubulous and solid, were also 
recognized in replica studies.* ?* ' 18° Seott and Wyckoff,?° Suzuki and asso- 
ciates,*' and Tsuchikura and Takuma™ pointed out that the latter consisted 
of a eapsule, and enclosed still finer fibrils. 

In the sectioning studies, Scott'* has reported the tubulous fiber, Bernick 
and associates'’® and Arwill** have demonstrated a solid fiber, and Kennedy and 
associates*? and Takuma and associates’’ have illustrated both types of 
fiber. Another type of fiber which consists of bundles of minute fibrils has 
been noted by Frank.** 

About the contents of the solid dentinal fiber, Bernick and his co-workers" 
have stated that they are similar to that of the cytoplasm of the isolated 
odontoblast. Arwill,?* however, has described how the structure of the 
dentinal fiber shows, in the fixation he used, a rather homogeneous appearance. 

Now Shroff, Williamson, and Bertaud*> suppose that this difference in 
the dentinal fibers is due to the difference of effect of the employed fixative 
and demineralizing solution on cytoplasm in the dentinal fiber. 

The contents of the solid dentinal fibers shown in Figs. 8 and 9 rather 
resemble those which have been shown by Bernick and associates.‘* The 
minute particles inside the dense fiber wall may indicate the submicroscopic 
organelles of the cytoplasm. However, more detailed observation of the solid 
fiber, as well as of the origin of the tubulous fiber, should be done in order 
to decide it. 

The origin of the empty spaces between the dentinal tubule and the 
dentinal fiber appearing in a demineralized section of dentine has long been 
the object of a great deal of discussion. 

The coarse, fibrillar structure seen filling the space between the tubulous 
dentinal fiber and the dentinal tubule wall in Fig. 10 seems to offer an ex- 
planation of the formation of this gap. Gaps of various widths, which are 
under formation due to contraction of the fibrillar structure, are also shown 
in Fig. 10, This finding indicates that the empty space between the dentinal 
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fiber and the dentinal tubule can be formed when the above-mentioned special 
matrix fibrils are damaged by an artifact during specimen preparation, and 
that the additional fine fibrils seen in the gaps in Figs. 8 and 9 can be con- 
sidered to be remains of these special matrix fibrils after their destruction by 
an artifact. Arwill,?* as well as Bernick and associates,’® also reported the 
situation in which the ordinary matrix and dentinal fiber contact directly. 
It is understandable that these special matrix fibrils do not appear each time. 

Takuma and Tsuchikura,”® Suzuki and his co-workers,”! and Tsuchikura 
and Takuma” once stated that there is occasionally a special matrix around 
the dentinal tubule which can be better calcified than other parts, and has, 
therefore, strong resistance to friction. On the contrary, its resistance to acid 
is weak, This matrix was named the ‘‘peritubular matrix’’ or ‘‘secondary 
matrix,’ They also stated that the existence of such a matrix may be one 
of the causes of formation of the empty spaces of various shapes between the 
dentinal fibers and the dentinal tubules. Figs. 19 and 20 show an example of 
it, the former showing a polished dentine surface and the latter an acid-etched 
surface. By close observation of the matrix in Fig. 19, which has a granular 
appearance, it is evident that it is especially fine and better calcified in the 
area surrounding the dentinal tubule than at any other part. Furthermore, 
in Fig. 20, it is noticeable that the area surrounding the dentinal tubule is 
especially strongly etched. Similar findings have been reported by Menke,” 
and Shroff and his associates** have recently expressed a similar opinion. 
It is believable that such a special matrix occurs frequently, although it has been 
doubted by Seott.1° Now it is thought that the matrix around the dentinal 
fiber in Fig. 10, which has a coarse fibrillar structure, corresponds to what 
Takuma and Tsuchikura have called the peritubular matrix. 

Whether or not the sheath of Neumann really exists is a question that is 
debated endlessly. Although there are occasions in which matrix fibrils run 
as if cireumscribing the dentinal tubule’’ or appear rather more dense than 
other parts (Fig. 13), or in which a tubulous dentinal fiber is easily mistaken 
for a sheath,’® there never has been finding which induced us to believe that 
a sheathlike structure lining the dentinal tubule undoubtedly exists. 

Typical collagenous fibrils have been demonstrated by Scott and Wyck- 
off?° and by Matsumiya and Takuma" in replicas of dentine. Scott!* has seen 
them in sections also. During the authors’ present observations, fairly typical 
collagenous fibrils were found in the undemineralized section, as shown in 
Fig. 12. In the demineralized sections, however, they could find only the beady 
fibrils which were similar to that described by Pease.** It was due, of course, 
to the section being not sufficiently thin; but also the destruction of the collag- 
enous fibrils by the demineralizing solution employed was believed to have 
some effect upon it. 

Robinson and Watson®® proved the existence of rich collagenous fibrils 
in a bone tissue section decalcified by saturated trisodium Versenate. Such 
typical collagenous fibrils, however, could not be found in the section that they 
‘demineralized in this experiment by sodium ethylenediamine tetraacetate. 
This will be solved by future technical improvement. 
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The state of the uninfected portion in the undemineralized section of 
earious dentine, as shown in Fig. 13, is very similar to some of the demineral- 
ized sections of healthy dentine, whereas in the infected portions bacteria are 


Fig. 19. 


Fig. 20. 


_ Fig. 19.—Cross-sectioned surface of dentine. Polished ; methyl methacrylate-aluminum 
replica; shadowed with gold. (Magnification, 10,080.) 


Fig. 20.—Etched surface of dentine. Etched with 3 per cent lactic acid for five seconds; 
methyl methacrylate-aluminum replica; shadowed with gold. (Magnification, x<7,690.) 


found most numerously in the dentinal tubules, as illustrated in Figs. 14 and 
15. Bacteria found in the matrix of Fig. 15 may, of course, be bacteria in the 
dentinal tubule which, breaking its wall, have invaded the matrix. 
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All these findings may indicate that the process of caries is advanced 
first by demineralization of tooth substance, then by invasion by bacteria of 
the dentinal tubules and destruction of the matrix, as has been widely recog- 


nized. 
Summary 


Ultramicrotomy of the dental tissues and the various findings obtained 
by this method are described. Some considerations on the structure of 
enamel and dentine are offered by comparing the results obtained by the 
sectioning method with those that have been obtained by the replica method. 

The arrangement and distribution of the organic matter, in both enamel 
and dentine, are observed more clearly than in the previous replica studies. 

Interpretations slightly different from the former one of the interpris- 
matie area are given, and the question of the existence of a peculiar dentine 
matrix, which has been termed the ‘‘peritubular matrix’’ (Takuma and 
Tsuchikura, 1950), is discussed again. 

Two types of dentinal fiber can be recognized in the section, as have been 
shown by the replica studies; one of them is substantial and the other is thin- 


walled and tubular. 
Some findings obtained from carious dentine are illustrated. 
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Professional News Items 


American Board of Oral Pathology Examination for Certification 


The next examination for certification by the American Board of Oral Pathology 
will be held in Washington, D. C., on Dec. 8 and 9, 1956. Application blanks and informa- 
tion pertaining to the examination can be obtained from the secretary, Donaid A. Kerr, 
D.D.S., University of Michigan School of Dentistry, Ann Arbor, Michigan. 

All applications must be completed by July 1, 1956, in order to be eligible for the 


December examination. 


First District Dental Society 


‘«Professional Education of Dentists for Tomorrow’’ is the theme of the first of three 
Dental Education Workshops for the Improvement of Dental Education, which will be held 
on Friday, April 20, 1956, at the Hotel Statler, New York City. The conferences are 
sponsored by the Henry Spenadel Fund for the Advancement of Education in Dentistry, 
First District Dental Society, trustee and administrator. The aim of the workshops is to stimu- 
late greater participation by the dental profession in the study of educational problems and 


the improvement of dental education. 


Beth Israel Hospital 

Beth Israel Hospital, Boston, Massachusetts, announces the following postgraduate 
courses in Periodontia: 

Occlusal Adjustment Seminar (March 7-11, 1956). An intensive five-day course will 
be offered which presents the principles and practice of occlusal adjustment and the rela- 
tionship to periodontal therapy. Case management and treatment will be covered by lec- 
ture, laboratory, and clinic work. 

Codirectors of Seminar: Henry M. Goldman, D.M.D., and Bernard Chaikin, D.M.D. 

Tuition: $200.00. 

Periodontia Seminar (May 7-18). A two-week seminar will be presented for the prac- 
ticing dentist who wants to acquire basic information on the latest developments in perio- 
dontal therapy. Theoretical information is combined with practical clinic demonstrations. 
The course includes background information in anatomy, physiology, pathology, and eti- 
ology of periodontal disease, but stresses diagnostic and treatment procedures. 

Codirectors of Seminar: Henry M. Goldman, D.M.D., and Bernard Chaikin, D.M.D. 

Tuition: $350.00. 

For further information and enrollment, write to: Coordinator of Education Pro- 
grams, Beth Israel Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


Seventh Annual Berkshire Conference in Oral Pathology and 
Periodontology 


The Division of Graduate and Postgraduate Studies of Tufts University School of 
Dental Medicine will conduct the Seventh Annual Berkshire Conference in Oral Pathology 
and Periodontology at Eastover in Lenox, Massachusetts, June 17 to 21, 1956. 
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Included among the subjects to be discussed are: 


Current Status of Radioactive Isotope Research—Its Clinical Implications in Caries and 
Periodontal Disease. Reidar F. Sognnaes, D.M.D., Ph.D. 

The Clinical Applications of Nutritional Therapy (a Symposium). 
and Irving Glickman, B.S., D.M.D. 

The Immediate and Long-Range Effects of Atomic Radiation Upon the Tissues of the Oral 
Cavity and Other Areas of the Body. Joseph Bernier, D.D.S., M.S. 

Bioanatomical Considerations of Occlusion (a Symposium). Harry Sicher, M.D., D.Sc., and 
Samuel Pruzansky, D.M.D., M.S.D. 

Anatomical Factors Influencing the Effect of Local Anesthetics. 
D.Sc. 

Practical Considerations Governing the Efficiency of Dental Local Anesthetics. Samuel 
Harris, B.S., M.S., PH.D. 

The Diagnosis and Treatment of Occlusal Factors in the Management of Periodontal Dis- 
ease. Donald Kerr, D.D.S., M.S. 

Some Basie Aspects of the Periodontium Which Pertain to the Construction of Prosthesis. 
Irving Glickman, B.S., D.M.D. 

The Design of Removable Prosthetic Appliances and Their Use as Aids in the Manage- 
ment of Periodontal Disease. Raymond L. Girardot, D.D.S. 


Samuel Dreizen, D.D.S., 


Harry Sicher, M.D., 


A well-organized program for the ladies is arranged for each day of the conference. 
Participants are encouraged to bring along their wives. 


Fifth Annual Conference on Maxillary and Mandibular Bone 


The Second District Dental Society and the Brooklyn Veterans Administration Hos- 
pital will present the fifth annual conference on maxillary and mandibular bone on Friday, 


May 4, 1956. The program follows. 


Morning Program 
9 a.M. to 12:30 P.M. 


Chairman: Abraham M. Kleinman, M.D., Director, Professional Services, Brooklyn VA Hos- 


pital. 

Introduction, Alexander W. Kruger, M.D., Manager, Brooklyn VA Hospital. 

Development and Histology of the Jaws. Gerrit Bevelander, Px.D. 

Metabolism of Bone. Philip Person, D.D.S., PH.D. 

Localization in the Jaws of Systemic Derangements, Lester R. Cahn, D.D.S., F.D.S.R.C.S. 
(Eng.) 

Environmental Factors Affecting Supporting Bone of Teeth. 8S. Sigmund Stahl, D.D.S., M.S. 

Lunch and Tour of Hospital, 12:30 to 1:30 P.M. 


Afternoon Program 
1:30 to 4:30 P.M. 


Chairman: William Hyde, D.D.S., President, Second District Dental Society. 

The Surgical Management of Congenital Deformities of the Maxilla and Mandible, Maurice 
J. Hickey, M.D., D.D.S. 

Fractures of Facial Bones—Diagnosis and Management. William F. Harrigan, M.D., D.D.S. 

Cysts and Tumors of the Jaws. Theodor Blum, D.D.S., M.D., F.A.C.D., F.A.C.8., F.1.C.D. 

Osteoplasty in the Treatment of Periodontal Disease. Saul Schluger, D.D.S. 


Centennial Celebration of the St. Louis Dental Society 


The St. Louis Dental Society, the first local society in the country to reach its one- 
hundredth anniversary, will celebrate its centennial during 1956 with a year-long program 
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of public education on dental health. The theme will be “Better Health Through 
Dentistry.” Dr. Paul A. Ebeling, president-elect of the society, is chairman of the 


Centennial Committee. 


Temple University School of Dentistry 


The Department of Postgraduate Studies announces a four-day participating course in 
“Occlusion and What To Do About It,” to be held May 3, 4, 5, and 6, 1956, under the direc- 
tion of Bernard Jenkelson, D.M.D., Seattle, Washington. 

The course is limited to twenty members and the fee is $100.00. 
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Reviews of New Books 


Time to Tell. By Benno Edward Lischer. New York, Vantage Press, Inc., 
1955. 105 pages. Price, $2.50. 


Time to Tell by Dr. Benno Edward Lischer is a most interesting, instruc- 
tive, and informative book. It beautifully portrays Dr. Lischer’s strong, honest, 
and lovable personality throughout, and adds one more piece of worth-while 
orthodontic literature to his already long list of fine publications. He has 
described the development of dentistry and the specialty of orthodontics from 
the earliest times to the present, and has exploited many of the dogmas which 
arose from time to time during the evolution of orthodontics to its present-day 
level of being a true science. 

He has clearly shown, by his wide experience of many years and his broad 
understanding of collateral subjects, that theories expounded and accepted as 
the ‘‘latest and best’’ must often be re-evaluated, altered and, at times, refuted. 
A better understanding of our subject through modern research and more 
scientific apparatus has made these advances possible. His suggested nomencla- 
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ture, such as dento-facial orthopedics and many other descriptive terms, have 
been internationally accepted by the profession and have been a great aid in 
discussing and describing cases of malocclusion and facial deformities. 

The entire book is an inspiration to both the young and old practitioners 
and should be on the list for required reading by all dental students. 


Dr. Lischer is to be congratulated on his splendid book. 
Frep R. BLUMENTHAL. 


Anatomic Radiographique du Massif Facial (Radiographic Anatomy of the 
Face). By M. Bouchet, otolaryngologist to the Hospitals of Paris, and G. 
Dulac, electroradiologist and former chief of the Curie Foundation. Paris, 
Masson & Cie. One volume, 188 pages, 103 illustrations, bound. Price 
3,600 fr. 


This is a monograph which interprets all the lines and contours seen in 
radiographs of the face and jaws. These lines have never before been made the 
object of a special study, and in this book they are shown in various views from 
which x-rays of the face and skull are taken. Normal and abnormal anatomic 
variants are demonstrated and each radiograph is accompanied by a detailed 
schematic outline with an anatomic-radiologie description. The book should be 
of interest to the otolaryngologists, as well as the stomatologists and maxillo- 


facial surgeons. 
K. H. THoma. 


Histologia Dentaria Humana. By Jorge Erausquin. Editado por Progrental, 
Buenos Aires, 1953. 281 pages, 175 illustrations. 


This text is divided into eight chapters covering the tooth structures and 


the supporting tissues. The material is presented clearly and is extremely well 
illustrated. The drawings offer a clear explanation of the text. In some ways 
they have distinct advantages over actual photomicrographs. The bibliography 
is quite complete for the subject matter covered. The book is a valuable addition 
to the dental literature. 


Henry M. GotpMAn. 


Embriologia Dentaria Humana. By Jorge Erausquin. 92 pages, soft covering 
with 66 illustrations. 


The text is divided into five chapters and contains the formation of the tooth 
and its eruption. The text is illustrated by drawings rather than photo- 
micrographs and these are especially clear. The bibliography, while not exten- 
sive, covers some of the main items presented in the literature. 

Henry M. GoipMan. 





Abstracts 
of Current Literature 


ANESTHESIOLOGY 


Cardiac Arrest: Some Etiologic Considerations With Reports of 17 Cases. Robert P. 
Bergner. Anesthesiology 16: 177, March, 1955. 


Over a four-year period, during which time 35,000 anesthetics were administered, seven- 
teen cases of cardiac arrest occurred. Eleven of these patients are alive and well; six died 
because of errors in diagnosis and treatment or because of conditions that prevented adequate 
treatment. 

The anesthetic factors most often responsible for cardiac arrest are deficiency of 
oxygen, carbon dioxide excess, overdose of anesthetic, or insufficient anesthesia in the pres- 
ence of strong sensory stimulation, 

The treatment of any type of cardiac arrest involves three fundamental principles: 

1. Artificial respiration. 
2. Thoracotomy and cardiac massage. 
3. Elimination of the cause of cardiac arrest. 

Most cardiac arrests during surgery and in the operating room are of the secondary 
type, that is, the heart has stopped beating because the patient has died from other causes. 
Occasionally, a primary type of cardiac arrest is encountered in which the patient is uncon- 


scious and remains alive for a few moments, but will die from cardiac arrest unless action is 
2. 2. & 


restored. 


ORAL MEDICINE 


Studies in Sickle Cell Anemia. Angella D. Ferguson, Henry T. Carrington, and Roland B. 
Scott. M. Ann. District of Columbia 24: 518, October, 1955. 


The mandible and the maxilla may play a role in hematopoiesis and so reflect any 
generalized disturbance of the bone marrow. The latter becomes hyperplastic and expands, 
causing a resorption of medullary bone. This shows on the roentgenogram as increased 
porosity. A reduction in the thickness of the compact layer of bone increases the osteoporosis 
and also results in a more prominent visualization of the remaining trabeculae. 

The compact bone (lamina dura) which surrounds the roots of the teeth usually appears 
to be prominent and intact. The mobility of the teeth should be within normal range. 

The changes seen on x-ray examination are in the form of osteoporosis. The decrease 
in the number of trabeculae produces an increased radiolucency. The remaining trabeculae 
are sharply defined and surrounded by multisized and irregularly shaped marrow spaces. The 
osteoporosis is present in the alveolar bone as well as the spongiosa of the mandible. 

The decrease in trabeculations is especially striking in the alveolar bone between the 
roots of the teeth. These trabeculations are usually in horizontal rows, creating an accentuated 
stepladder effect. In areas where no teeth are present, there is usually a decrease in the 
number of trabeculae, but the stepladder effect is not present. 

The lamina dura surrounding the teeth is usually distinct and dense. The shape of 


the crowns and the roots of the teeth and their periodontal attachment are usually normal. 
T. J. C. 


ORAL SURGERY 


Retromandibular Parotid Tumors. H. M. Morfit. Arch. Surg. 70: 906, June, 1955. 
In 80 to 85 per cent of the cases examined, the parotid gland is found lying external or 
superficial to the ascending ramus of the mandible. There is a small portion, however, which 
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hooks around the posterior margin of the mandible and extends for variable distances medial 
to this structure. Tumors arising from this retromandibular portion present an entirely 
different problem from the point of view of symptoms and management. 

This report is an analysis of twelve patients with this disease, and a method of 


surgical exposure and removal is outlined. 

The absent mortality and low morbidity, combined with the fact that no other alternate 
effective method of therapy is available, forces us to look upon this method of surgical removal 
as the most satisfactory means of dealing with these lesions. The great length of time that 


must elapse before the word ‘‘cure’’ can be employed in salivary gland tumors is recognized. 
T. J. ©. 


The Surgical Treatment of Benign Masseteric Hypertrophy. Frank Masters, Nicholas 
Georgiade, and Kenneth Pickrell. Plast. & Reconstruct. Surg. 15: 215, March, 1955. 


The surgical treatment of benign hypertrophy of the masseter involves the resection 
of the hypertrophied musculature, as well as any abnormal bony spur formation at the angle 
of the mandible. Through a curved incision around the angle of the mandible, the parotid 
fascia is exposed and divided just below the free margin of the mandible. The tail of the 
parotid is retracted to expose the masseter muscle, and the mandibular and buccal branches 
of the facial nerve are identified, dissected free, and retracted to protect them from damage. 
The central two-thirds of the insertion are then freed from the inferior border of the angle 
of the mandible and the associated bony spur. 

With the masseter: retracted, a resection of the hypertrophied muscle tissue is carried 
out on its medial surface. When the muscle is reduced to normal thickness, an incision is made 
in the mandibular periosteum and the underlying bony spur is removed, with either a small 
chisel or a rongeur. tT. J. ©. 


Reactions to Local Anesthesia: Types, Manifestations and Treatment. R. F. Stegelake 
and W. R. Grill. D. Digest 61: 392, September, 1955. 


The types of reactions which may occur after the injection of local anesthetics are 
circulatory, convulsive, respiratory, and allergic. 

The most common circulatory reaction is that of psychomotor, often happening at 
the sight of a needle. The patient feels dizzy or may lose consciousness. 

The most dangerous circulatory reaction is that of cardiac failure. The patient may 
lose consciousness without warning and the attack may be fatal. 

The patient should be questioned as to previous experiences with a like anesthetic agent. 
Great effort should be made by the doctor to allay fear and apprehension. The solution 
should be injected slowly to prevent reaction and, at the same time, to get better anesthesia 
of the part. z. dé. & 





Editorial 


Fédération Dentaire Internationale 


HE forty-fourth annual meeting of the F.D.I. will be held in Ziirich, 

Switzerland, on May 28, 1956. This, the only international organization in 
dentistry, which is supported by the American Dental Association, meets with 
the 8.8.0. (Societe Suisse D’Odontologie), which is holding its seventieth con- 
gress simultaneously. 

Recently a letter was sent to members of the A.D.A. asking them to become 
supporting members of the F.D.I.* The annual dues of $10.00 include a sub- 
scription to the quarterly International Dental Journal and an occasional news- 
letter, which will keep members abreast of the international developments of 
the profession. 

An excellent scientific program will be presented, and papers will be heard 
simultaneously in four languages. Professors Hotz of Ziirich, Baume of Geneva, 
and Kallenberger of Basel are in charge of the scientific arrangements. The 
official opening of the F.D.I. meeting will take place on Monday, May 28. May 
29 is devoted to papers and a panel discussion concerning the organization of 
dental care in publie schools. May 30 is devoted to military dentistry, and 
May 31 to the medical aspect of dentistry. 

The congress of the 8.8.0. will be opened on Friday, June 1. This day 
and Saturday, June 2, will be devoted to scientific papers and discussions, 
covering a variety of subjects in the various fields of dentistry. On Sunday, 
June 3, after scientific papers, table clinies, and moving picture demonstrations, 
the congress will adjourn. 

All seientifie sessions will be held in Ziirich’s Kongress Haus. Headquarters 
for participants will be at the famous Hotel Baur au Lac, where an informal 
reception will be held on Sunday evening, May 27. Arrangements have been 
made for several tours—one through the city, a boat trip on Lake Ziirich with 
dinner abroad, a trip to the Rheinfall, and one through the Alps. A ball, with 
midnight supper, is arranged for Saturday night. Following the meeting, a more 
extensive tour has been arranged so that guests may see Switzerland before the 
tourist season opens. 

For participation and accommodations and further information, write to 
Dr. R. H. Boitel, Talstrasse 41, Ziirich, Switzerland. 

K. H. T. 


*Apply to Dr. Obed H. Moen, 6 Main St., Watertown, Wisconsin. 
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Operative Oral Surgery 


POSTOPERATIVE HEMORRHAGE IN ORAL SURGERY 


JAMES L. BRADLEY, D.D.S., M.S.D., M.Sc.,* SPRINGFIELD, ILL., AN 
STaNLEY Jakuss, D.D.S.,** Great Lakes, ILL. 


HE control of postoperative hemorrhage is one of many serious problems 
in the practice of oral surgery, where the surgeon is dealing with bony and 
soft tissues in an area where free access may be difficult. It may also cause 
serious concern and much anxiety to the patient. Practitioners dealing with 
oral surgical procedures should be acquainted with the theory of coagulation 
of blood and with the most modern and currently accepted methods of hemos- 
tasis. 
Basically, there are three types of postoperative hemorrhage to contend 
with: 
. Primary hemorrhage, which continues without interruption. 
. Intermediate hemorrhage, which, after bleeding has stopped, 
recurs within a period of twenty-four hours. 
Secondary hemorrhage, which, after bleeding has stopped, 
curs after a period of twenty-four hours. 


Intermediate hemorrhage, sometimes referred to as “recurrent hemorrhage,” 
may be due to a return of normal blood pressure after a fall during the opera- 
tion or to a failure of the ligature or ligatures used to tie off vessels. 


Coagulation of Blood, or the Theory of Coagulation.—l'or over forty years, 
Howell’s theory of coagulation has been accepted as the basis of the forma- 
tion of the blood clot. Most of it still remains as the explanation of the 
mechanism of coagulation. Briefly, its formula is as follows 


Prothrombin + calcium + thromboplastie factor — fibrinogen. 
Fibrinogen + thrombin — fibrin. 


The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. 

*Formerly Commander, Dental Corps, United States Navy, Head of Oral Surgery Branch, 
_ United States Naval Hospital, Great Lakes, L[llinois. 

**Commander, Dental Corps, United States Navy, Resident in Oral Surgery, United 
States Naval Hospital, Great Lakes, Illinois. 
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In the quest for a detailed explanation of this phenomenon, Howell,’ Ware,’ 
and others have undertaken studies to provide the professions with information 
on this problem. Briefly, their modifications of the original formula are as 


follows : 
1. Prothrombin + thromboplastin + ealeium — thrombin. 
2. Plasma accelerator globulin + thrombin — serum accelerator 
globulin. 
Prothrombin + thromboplastin + calcium + serum accelerator 
globulin — thrombin. 
4. Fibrinogen + thrombin — fibrin clot. 
Quick, in 1948, developed the following concept : 
1. Thromboplastinogen + platelet factor — thromboplastin. 
2. Prothrombin (components A & B & labile factor) + thrombo- 
plastin + caleium — thrombin. 
3. Fibrinogen + thrombin — fibrin clot. 
Currently, the consensus of opinion seems to point to the following combined 
formula stated by Smith,‘ in his paper, as being simple, self-explanatory, and 
of sufficient detail : 
1. Thromboplastinogen + platelet factor — thromboplastin. 
2. Thromboplastin + caleium + factor V + prothrombin —> throm- 
bin. 
3. Thrombin + fibrinogen — fibrin clot. 


The clotting mechanism consists of the following series of events. (This 
excludes the influence of vessel retraction, the amount of tissue trauma or in- 
jury involved, and types of vessels or vascular beds injured or destroyed.) 

Fibrinogen is a soluble protein which is normally present in the blood; 
it is converted into an insoluble form (fibrin) by an enzyme called thrombin. 
As the red blood cells have a specific function of carrying oxygen, thrombin 
has the particular function of converting fibrinogen into fibrin under certain 
conditions. Ordinarily, however, thrombin is not found in the circulation. It 
must somehow be created when needed; otherwise, the blood would clot at 
any time. One component of the fibrin-forming enzyme—prothrombin A, de- 
rived from the metabolism of vitamin K—is to be found in the circulating 
blood. It must reaet and combine with prothrombin B and the blood calcium 
ions to become complete as a properly functioning enzyme. During hemor- 
rhage a rupture of the platelets takes place, and prothrombin B is released 
from its initial combination with heparin by transposition. Cephalin, a con- 
stituent of the platelets, combines more tightly with heparin than the pro- 
thrombin B and thus replaces it, so that the clotting mechanism is begun.’ The 
released prothrombin B then combines with the prothrombin A and the calcium 
ions to complete the thrombin enzyme, which combines and reacts with 
fibrinogen to form the fibrin clot. Clotting will not take place without this 
series of events. A delay in such events will cause prolonged bleeding. 
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History and Laboratory Findings 

It should be a matter of routine to make inquiries of every patient as to 
previous history of hemorrhage following surgery, whether or not bruising 
occurred easily, and other information about members of his family with 
regard to prolonged bleeding. The facts thus gathered may give clues to re- 
veal the presence of hemophilia, pseudohemophilia, or perhaps some other 
predisposing factor indicating the possibility of prolonged hemorrhage. Rou- 
tine bleeding and clotting tests are helpful procedures toward the detection 
of many conditions predisposed to prolonged hemorrhage.® 


Blood Diseases and Conditions Predisposing to Hemorrhage 

Hemophilia is a serious problem, as it is a congenital disease which is 
transmitted from one generation to another through the female to the male 
offspring only. In this disease the tendency to bleed is evident in early child- 
hood and persists throughout life. In the past, persons so afflicted rarely lived 
past the age of 30 years. Today, however, through the use of blood trans- 
fusions and other modern therapy, these persons lead practically normal lives 
from the standpoint of longevity. 

Pseudohemophilia is also hereditary in character, but occurs in both 
sexes and is transmitted by both parents. A faulty clot is formed which does 
not arrest the hemorrhage in the usual physiologic manner. It is said to be 
due to a faulty agglutination of the platelets, although the count may be within 
normal limits. 

Leukemia, characterized by a greatly increased production of white blood 
cells (many of which are not mature), is recognized in a number of varieties, 
all forms of which are fatal. This disease may have definite oral manifesta- 
tions predisposing to prolonged hemorrhage and even inducing spontaneous 
hemorrhage. 

Seurvy (hypovitaminosis C), although rarely encountered nowadays, pre- 
sents definite oral manifestations in the form of spongy, bleeding gingivae 
and predisposes to prolonged hemorrhage in surgical cases. 

Thrombocytopenie purpura and purpura hemorrhagica (purpura vascu- 
laris) may seriously predispose to impaired coagulation.’° 

Anemia is characterized by massive or intermediate reduction of erythro- 
cytes or hemoglobin, or both. Certain anemias predispose to prolonged post- 
operative hemorrhage and present oral manifestations in the form of a very 
pale mucous membrane with associated glossitis. 

Obstructive, hemolytic, or infectious jaundice, through inhibition of vita- 
min K absorption and prothrombin formation, predisposes to postoperative 
hemorrhage because of the lack of prothrombin A, Fibrin, therefore, cannot 
be formed and the clotting mechanism is impaired. 

Thrombocytopenia may follow the use of sulfonamides and may be severe 
enough to give rise to purpura,’ 
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Hypoprothrombinemia, caused by certain bacteriostatic and bactericidal 
preparations, inhibits the growth of normal intestinal flora which, in turn, 
prevents the synthesis of vitamin K. Such impaired synthesis may predispose 
toward prolonged postoperative hemorrhage. 

Hypothrombinemia in prolonged salicylate therapy predisposes to ab- 
normal clotting beeause of a lowered concentration of chemical elements asso- 
ciated with clotting of blood. 

Arteriosclerosis, especially if associated with hypertension, may cause 
prolonged bleeding since capillaries are less contractile and the pressure of the 
blood is greater. 

Surgical trauma, considered by many*® to be the most common cause of 
prolonged postoperative hemorrhage, should be minimized if possible. 

Medicaments, anticoagulant in character, used in effective blood levels 
during therapy predispose to gevere postoperative hemorrhage unless con- 
trolled. 9 
Irradiation therapy injures the hématopoietic system seriously and fatal 
hemorrhage may result from the slightest surgical interference. The Bikini 
tests have shown that a hemorrhagic tendency existed in test animals.* 

Prothrombin plasma level reduction, to about one-half or less normal 
value, is common in chronic liver disease and it gives rise to hemorrhagic 
phenomenon in the form of bleeding gingivae and purpuras. These conditions, 
which predispose to hemorrhage, are best treated through close coordination 
with the medical profession. Therefore, the hemophiliae should be admitted to 
the hospital under the eare of a hematologist or physician, who will be obliged 
to advise the oral surgeon when the patient is considered ready for surgery. 
Then only one tooth at a time should be extracted, with a minimum of trauma. 
There should be absolutely no particles of the tooth or bone left in the alveolus, 
which should be packed with sterile Gelfoam soaked in thrombin and the 
mucoperiosteum closed with 000 sutures, assuring closer tissue approximation. 
About 500 ¢.c. of whole blood or fresh human plasma with special anti- 
hemophiliae fraction added should be ordered prior to surgery. Additional 
infusions should be ready, when and if needed. A gauze sponge is always 
placed gently, but firmly, over the alveolus for at least one hour and ice packs 
are ordered applied to the operated area. The patient is required to remain in 
hed with his head in an elevated position, and combined medicodental eare 
is maintained until the patient is asymptomatie. 

In leukemia patients, only emergency oral surgical treatment should be 
performed, and then only when medical consultation deems it necessary and 
physiologically expedient. 

Patients with seurvy should first receive therapeutic doses of vitamin C 
under medical supervision prior to any type of surgery. 

Purpuras, when discovered, are always treated by the medical profession. 
A surgical operation on a patient with untreated thrombocytopenic purpur% 
would be disastrous. Surgery for these patients should be rendered only when 
necessary. 
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Anemie patients may be referred to the oral surgeon because of a sore 
tongue or sore mouth; glossitis and small petechial hemorrhages are usually 
characteristic of certain types of anemias. Jaundice shows an impairment of 
metabolism and assimilation of vitamin K. Most physicians may prescribe 
vitamin K oxide orally or vitamin K parenterally, preoperatively and post- 
operatively; they also may include oral doses of bile salts to offset such lack 
through existence of this nonphysiologic condition. 

Sprue, celiac disease, and colitis are medical problems in which the pro- 
thrombin level may be impaired. Consultation concerning such patients is 
indicated before oral surgery is performed." 

Hypoprothrombinemia, hypothrombinemia, and hypofibrinogenemia may 
be the results of elemental deficiencies causing clotting abnormalities; they 
are correctable, if reversible, through medical consultation and treatment prior 
to, during, and after oral surgery. 

In trauma, bleeding is usually iggreased because of local inflammation. 
Blood vessels and alveolar bone may injured, thus inducing unconsolidated 


clotting. 


Preoperative and Postoperative Management of Extraction Hemorrhage 


A. Local.— 

Pressure: Gauze packs, splints, pressure dressings, and intra-alveolar 
packs. 

Cautery (chemical): Ferrie chloride, tannie acid, and the stypties. 

Cautery (Electrical): Platinum wire cautery, high frequency current. 

Ligature: Catgut or other absorbable suture for the ligation of bleed- 
ing points. 

Hemostats: Crushing “bleeders” at points of hemorrhage. 

Biologicals: Blood fractions (thrombin, ete.), drugs (Adrenalin, 
thromboplastin, fibrinogen, Fibrin Foam, epinephrine, Cobefrin,’** and 
extracts (snake venom). 

Absorbable materials: Oxidized cellulose, gelatin sponge, and algi- 


nates,®: * +7 


B. Systemic.— 
1. Whole blood, intravenously. 
2. Blood fractions (plasma, Cohen’s fractions I, II, III, TV, V, and 
Va. 
3. Vitamin K parenterally or orally. 
4. Vitamin C, parenterally or orally. 

(The effectiveness of the following materials is questioned. Investigations 
have proved them to be ineffective when used systemically.' They do not 
shorten coagulation time, nor do they reduce bleeding.*°) 

5. Calcium lactate, parenterally or orally. 
6. Calcium gluconate, parenterally or orally. 
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Styptase, orally. 
Ceanothyn, orally. 
Gelatin, orally. 
Fibrogen, orally. 
Coagulen, orally. 
Histidine, orally. 


Discussion 


Previous literature and certain current observations seem to indicate 
that the greatest incidence, by far, of dental surgical hemorrhage is due to 
trauma, which may or may not be avoidable, and that this hemorrhage may be 
primary, intermediate, or secondary. In the performance of oral surgical 
procedures, a careful study of the problem at hand should be made and a 
detailed plan established. It is then up to the operator to carry out this plan, 
which should have the purpose of causing a simple delivery of a single tooth 
or one which is classed as a complicated oral surgical procedure. With such a 
purpose, the series of steps involved leads toward an end without ‘‘on the 
spot’’ guesswork, eliminating unnecessary instruments, time, endeavor, and 
trauma." 

It is wise, indeed, to be cognizant of certain systemic conditions which 
may predispose to prolonged dental hemorrhage. An outline for some of 
these and the more apparent physical findings is offered. 

1. An anemic patient may have pale lips, pale tongue, and a pale oral 
mucosa; he may be short of breath and exhibit drowsiness or a tired feeling. 
These patients usually seek the services of a dentist because of a sore tongue 
(the bald tongue indicative of addisionian pernicious anemia). 

2. A leukemic patient also will exhibit a pallor but may have, in con- 
junction, gums which bleed easily and perhaps lymphadenopathy of the 
cervical chain. 

3. In seurvy, the principal oral symptom is not unlike that of leukemia in 
that the gums are spongy and exhibit a tendency to spontaneous hemorrhage, 
probably due to inereased capillary fragility from ascorbie acid deficiency. 
There also may be evidence of ecchymosis and petechial hemorrhages sub- 
cutaneously and/or submucosally. 

4. In obstructive or hemolytic jaundice or jaundice from liver disease, one 
observes the typical yellowish skin and conjunctiva and the mucosa is, or may 
be, tinted a pale yellow. 

5. In purpura, the oral symptom is easily bleeding gums, although the 
teeth may be devoid of calcific deposits, and subcutaneous petechiae may be 
present on the cheeks or extraorally in the submental region down to the 
upper neck area. 

6. In hemophilia, the past and family histories are important. Question- 
ing with regard to these histories should be a matter of routine in contemplated 
surgical procedures. 
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Other systemic conditions which may affect the coagulation of blood also 
may be noted clinically. No attempt is made in this article, however, to in- 
clude every such instance; it is deemed sufficient to bring attention to the most 
common and important predisposing conditions. The patient’s physician can 
be relied upon as an unlimited source of information pertaining to the physi- 
eal being of the individual patient concerned. Such opportunity should be 
utilized as often as necessary for the welfare of the patient. 

It can be accepted that routine bleeding and coagulation time tests are 
very valuable, since certain predisposing factors impairing normal blood 
coagulation may be disclosed. Additional tests may be indicated for estab- 
lishing a firm diagnosis of the condition involved. 


A preoperative history will give information of any previous episodes 
of prolonged bleeding and may lead toward the discovery of hemophilia or 
pseudohemophilia. Pertinent questions regarding past surgery should always 


be asked and recorded. 

Currently there are no drugs which, when administered by mouth, will 
reduce the bleeding time and clotting time. This includes the use of calcium 
lactate, caleium gluconate, Ceanothyn, Fibrogen, histidine, Coagulen, Styptose, 
and gelatin. The works of Tainter and associates’ *° and others strongly 
suggest their effective usefulness. 

The treatment of dental hemorrhage is narrowed down to the following 
methods of choice: 

A. If there seems to be an indication of systemic discrepancy in the 
bleeding and clotting times, one should always request consultation with a 
physician, preferably a hematologist. 

B. In our clinical experience, we find that the oral agents, as previously 
mentioned, do not shorten coagulation or bleeding time. We also find that the 
systemic method of choice in the control of hemorrhage is included in the 


following: 


1. Whole blood infusion. 

2, Antihemophiliae globulin—fraction I, infusion. 

5. Parenteral or oral administration of vitamin K. 

4, Parenteral or oral administration of vitamin C in scurvy. 

C, The treatment of dental hemorrhage is enhanced through the use 

of the following local methods of choice : 

1. In primary intraosseous hemorrhage, burnish the area with a blunt, 
sterile instrument or pack with bone wax. Capillary oozing from 
bone in the normal patient usually ceases spontaneously when the 
mucoperiosteal flaps are replaced and sutured, 

2. In primary soft tissue hemorrhage, the use of sutures and pressure 
packs usually suffices. If a small artery is involved, however, it 
ean be ligated or crushed with a small hemostat. 
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3. In intermediate hemorrhage, usually due to a return of normal 

blood pressure after surgery, which forces the initial clot out, or to 
a faulty ligature which has slipped or untied, direct gauze pad 
pressure or impression compound splints can be used with Fibrogen 
(locally), Stypven (locally), epinephrine on a gauze pressure pack, 
or local thromboplastin. The area can be reanesthetized and re- 
sutured. 
In secondary hemorrhage, which usually occurs after twenty-four 
hours because the primary clot breaks down (probably due to in- 
fection), the use of gauze pressure pads, compound intraoral splints, 
and compound bite blocks should be tried initially. The area can 
be reanesthetized and mat sutured. A vasoconstrictor can be used 
on a sponge over the area to allow lumen constriction of the vessels 
until a new clot is formed. Local agents, as described under the 
discussion of intermediate hemorrhage, can also be used. 


Of the absorbable materials, oxidized cellulose* is widely used in most 
fields of surgery. When used in an alveolus of an extracted tooth, the mass of 
oxidized cellulose absorbs blood and forms a gel which, in turn, forms a frame- 
work for the formation of fibrin. This mass swelling also aids hemostasis 
through pressure. The gelatin sponget absorbs liquid very rapidly, thus causing 
hemostasis by pressure and enmeshing mechanism. It also has been used as : 
vehicle for thrombin to accelerate the clotting procedure. 


The alginates, alginic acid especially, act by causing a disintegration of 


the blood platelets on contact, thus initiating the process of coagulation. It 
also absorbs water rapidly, causing the amount used to swell, and, since it is 
an extremely sticky substance, it adheres very well even to moist surfaces, 
thus aiding the hemostatic process. Alginie acid is used in the powdered form 


and is insufflated into the desired area. 
Fibrin Foam, a sterile dry preparation of fibrin, prepared from human 


» 15, 17, 22, 23 


plasma, acts as a mechanical coagulant and may be left in situ.’* 

Thrombin, also prepared from human blood, is a grayish white, amorphous 
substanee used locally to control capillary bleeding. 

These mentioned, then, provide a list of current chemical agents which, 
without irritation to the soft tissues, will aid materially in the control of post- 
operative hemorrhage—as opposed to the outmoded methods in which causties, 
such as ferrie chloride, tannie acid, and Monsel’s solution, were once advocated. 


*Oxidized cellulose is manufactured in the form of gauze or cotton, almost white in color, 
and, as compared to Gelfoam, does not withstand rough handling. It exerts its hemostatic effect 
through the formation of an artificial clot by cellulosic acid. Absorption occurs anywhere from 
two days to a week, depending upon the amount used; large amounts of implanted oxidized 
cellulose may require six weeks or longer for absorption. It is contraindicated as a permanent 
packing in fractures, since it interferes with bony regeneration and may cause formation of cysts. 
Since cellulosic acid inhibits epithelization, it should not be used as a surface dressing except 
for the immediate control of hemorrhage. The low pH of this material will destroy the effective- 
ness of thrombin if used in conjunction; it is therefore recommended it be used alone. 

*The absorbable gelatin Sponge, or Gelfoam, is a light, nearly white nonelastic, porous 
matrix which can withstand rough handling; it will take up forty-five times its weight of 
agitated oxalated blood or fifty times its weight of water. It is absorbable and may be used as 
a surgical sponge left in situ, following closure of a surgical wound. Absorption takes place in 
four to six weeks without excessive cellular reaction or cicatrix formation. It is used in the 
control of capillary bleeding after first being moistened with thrombin solution. 





360 JAMES L. BRADLEY AND STANLEY JAKUBS 


There are also other considerations to be borne in mind when postopera- 
tive hemorrhage occurs. Medication in the control or prophylaxis against 
venous thrombosis, coronary thrombosis, or infarction involves the use of 
heparin, which is a physiologic anticoagulant preventing the proper agglutina- 
tion of the platelets and inactivating thrombin. It can be counteracted or 
inactivated through the use of toluidine blue or protamine,’ both of which are 
used to counteract the effects of hyperheparinemia in heparin therapy, 
thrombocytopenia, leukemia, and irradiation. Dicumarol has similiar effects 
and is used alone or after heparin. Fatal consequences may be easily pre- 
vented in deficiency of prothrombin occurring in liver disease or leukemia, 
hypovitaminosis K, thrombocytopenia, hemophilia, pseudohemophilia, and 
hyperheparinemia if the underlying clotting mechanism is understood. The 
discrepancy is determined through coordinated medical diagnosis, and then 
treated with systemic or local agents. 


Summary and Conclusions 


The causes of dental hemorrhage have been considered, and commonly 
advocated methods in the control of dental hemorrhage have been reviewed. 
collectively, the entire problem has been discussed. The importance of a firm 
diagnosis in the predisposing cause, seeking consultation when it is indicated, 
disearding obsolete and ineffective methods of treatment, and understanding 
the mechanism of coagulation of blood** is therefore stressed. 
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TEMPOROMANDIBULAR ARTHROPLASTY 
Orto Gorruies, M.D., COPENHAGEN, DENMARK 


EMPOROMANDIBULAR ankylosis with limited and painful mobility is 

an extremely troublesome and disabling disease, which should be treated 
surgically as early as possible. As emphasized by Kazanjian and Converse,'® 
‘*There is no valid reason to delay surgical intervention because of the age of 
the patient.’’ 

Operation often reveals such marked changes of the bone that part of it 
has to be resected. In most cases this results in marked improvement which 
may be permanent, but new formation of bone at the site of resection and the 
formation of new fibrous strands may give rise to recurrence. 

In an endeavor to avoid recurrence and perhaps counteract the altered 
occlusion, various materials have been interposed between the temporal bone 
and the site of resection in the mandible. Some workers use adipose tissue or 
faseia,*® *°?* some use a pedunculated muscele-fascia flap from the temporal 
musele*® *° and others use either ox cartilage’* or autogenous costal cartilage.'® 

Various authors have used alloplastic materials for interposition or even 
for the formation of a new condyle to replace the resected one. This was first 
reported by Foged,® who used Vitallium. His first patient is included as Case 1 
in the present series. 

Others have later used metal as alloplastic material in temporomandibular 
ankylosis (for example, tantalum® or Vitallium.?’'* 7° Still others prefer using 
plastic material for interposition following resection of a condyle. A plate of 
aerylie has been inserted at the site of resection,?* ** and in two instances a 
condyle of plastic material has been used. Truffer*® used a condyle of plastic 
covered with Vitallium, and Terracol and Houpert”* replaced a fractured and 
dislocated condyle with a prosthesis of pure acrylic. 

However, not all authors think it necessary to interpose anything following 
condylar resection. Mead** writes: ‘‘. . . if enough bone tissue is removed 
between the ramus and the glenoid fossa, there will not be the tendency to 
regenerate.’’ Indeed, in many cases of condylar resection the function has 
become excellent without any form of interposition or alloplasty*-™ if only the 
resection has been extensive enough and the postoperative orthodontic treat- 
ment has not been neglected. 

Our experience with alloplasty in ankylosed temporomandibular joints 
now comprises four cases, which will be reported. 

«roma the Bispebjerg Hospital, Copenhagen, Surgical Department A (Chief: Professor 


F 
Jens Foged, M.D.). 
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Case Reports 


Case 1.*—The patient was a 35-year-old man, who for the past fourteen years had 
een suffering from rheumatoid arthritis, which for the past four years had involved both 
temporomandibular joints. On admission, the ankylosis was almost complete, the maximum 
pening of the mouth being only 2 or 3 mm. 

On Sept. 15, 1940, he had an alloplastic temporomandibular resection on the left and 
and on September 27 on the right side, according to the principle to be described in Case 3. 

Immediately after the operation the patient was able to open up to 3 cm. between 
he incisors, but at the end of a few months this opening had been reduced to 1.5 em. 

This capacity of opening was maintained during a follow-up period of six years. He was 
satisfied with the result. Now he could chew solids, whereas previously he had been able to 


taken only a very soft diet. 


Case 2.—The patient was a man, aged 56 years, with total fibrous ankylosis of the 
left temporomandibular joint following untreated fracture in the mandibular neck five years 
previously. 

On June 19, 1941, an alloplastic temporomandibular resection, according to the principle 
used in Cases 1 and 3, was performed. 

Postoperatively, the maximum opening was 1.5 em. between the incisors, but in the 
course of the next three or four years the ankylosis recurred, and for the past ten years the 
patient has been unable to move the teeth apart. 

During the same period he developed spastic paralysis of central origin, which no 
doubt has been contributory in producing the recurrence. 

When the patient was last seen on March 21, 1955, he could not move the teeth apart. 
He had only two maxillary incisors, which were extremely loose and bothered him. They 
were extracted. Thereafter, the jaw could be passively moved 0.5 to 1 em. Active movements 
of the mandible were impossible because of the paralysis. Owing to the poor general 
condition, no further interventions were performed. 


Case 3.t—The patient, a 4-year-old girl, had congenital facial asymmetry, the chin 
deviating to the left. The mobility was limited and gradually decreased, so that at last 
the maximum opening between the incisors was only 3 to 4 mm. The teeth were intact and 
the nutritional state was good (Fig. 1). 

X-ray films of the temporomandibular joints showed normal appearances on the right. 
On the left it was impossible to discern the condyle or the glenoid fossa. At the site of 
the joint there was a fissure, about 1 mm. in width. The ramus of the left mandible was 
only one-half as long as that of the right. 

In order to improve the motility and, if possible, correct the asymmetry, it was decided 
to operate on the left temporomandibular joint. 

On Feb. 28, 1941, an alloplastic temporomandibular resection was carried out on the 
left, using the Bockenheimer-Axhausen retroauricular incision. The neck and condyle of 
the mandible were found to be _—e There was a broad bony connection between the 
ramus and the temporal bone (Fig. 2, 4). About 2 cm. of the ramus, including the coronoid 
process, was resected and thereafter the motility was free (Fig. 2, B). In order to secure 
this motility and avoid a further shortening of the left mandibular ramus and consequent 
asymmetry, a Vitallium prosthesis was inserted (Fig. 3). This prosthesis consisted of an 
articular head with a screw projecting from the flattened end. The prosthesis was screwed 
into the resected surface of the mandible (Fig. 2, C). 

Postoperatively, there was some swelling and moderate secretion from the wound, 
but otherwise the course was uneventful. Two months later the function was excellent, the 
opening between the incisors being 3 cm. The facial asymmetry was unchanged. During 
the subsequent years, the function remained good despite increasing asymmetry. 

*This case has been demonstrated before the re Odontological Society on July 27, 
1941, and published in Tandlegebladet in March, 194 

This case has been demonstrated before the ‘Danish Society of Surgeons on Feb. 8, 
1941, ‘and before a staff meeting at the Bispebjerg Hospital on Nov. 1, 1950. 
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Fig. 1.—Case 3, girl, aged 4 years. A, Before operation; B, Two months after operation. 


A. B. 


Fig. 2.—Case 3. Schematic drawing from x-ray picture of left mandibular ramus. A, 
The broad bony connection between the mandible and the temporal bone; B, Shaded area 
shows the piece of bone removed; C, Vitallium prosthesis (black) in situ. 
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3.—Vitallium prosthesis used in Case 3. 


B. 


Fig. 4.—Case 4, 31-year-old woman. A, Before the operation maximum opening was 
less than 1 cm., with marked deviation to the left; B, After the operation the opening was 
3 cm., with only a slight deviation to the left. 
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When the patient was 12 years of age, she developed a swelling anterior to the left ear. 
This swelling perforated spontaneously, and the Vitallium prosthesis, which had become 
detached from the bone, was removed. Since then, the function has remained good. The 
patient was still able to open 4 to 5 em., but with marked deviation to the left. 
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Self-polymerizing acrylic cement. 


Resected bone. 


’ Fig. 5.—Case 4. Schematic drawing from x-ray picture of left mandibular ramus. 

A, Shaded area shows how much bone had been removed at the previous operation; B, Condi- 

tion before latter operation; C, Shaded area shows how much bone was removed before 
alloplasty; D, Acrylic prosthesis in position fixed with acrylic cement. 

At the age of 17 years, the patient wanted to have the asymmetry corrected for 

cosmetic reasons. Mastication was satisfactory. An osteotransplantation was performed to 

the body of the left mandible in order to lengthen it. It is planned, at a later date, to insert 


a bone graft into the chin, as it is still greatly retracted. 
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Case 4.—The patient was a 31-year-old woman who, two years previously, had undergone 
resection of the left mandibular condyle because of fibrous ankylosis (Fig. 5, A and B). 
During the past six months she had again had persistent pain in the left temporomandibular 
oint, which was aggravated despite orthodontic treatment with a bite block. There was a 
uarked limitation of movement, the opening between the incisors being less than 1 em. 
Fig. 4). 

X-ray films showed normal appearances in the right temporomandibular joint. On the 
eft the mandibular neck was resected obliquely downward and forward. Forward movement 
vas entirely abolished. There was no abnormality of the glenoid fossa. 

On July 12, 1951, an alloplastic resection of the left temporomandibular joint was 


verformed. 
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Fig. 6.—Acrylic prosthesis of the type used in Case 4. During the operation it was trimmed 
to fit snugly. 


The approach was through an angular preauricular incision. Firm, fibrous adhesions 
were found between the stump of the neck and the undersurface of the skull, so that the 
left jaw could only just be stirred. After the adhesions were cut, the mandible was freely 
movable. In order to avoid another recurrence, it was decided to implant an acrylic prosthesis 
as an articular head. The stump of the neck was trimmed with a bone drill so that the 
prosthesis could be slipped over it (Fig. 5). Then a piece was cut off the prosthesis so that 
the occlusion was normal with the prosthesis in situ. The prosthesis was again removed, filled 
with self-polymerizing acrylic cement, and pressed into position. The excess acrylic substance 
was removed. In a few minutes, the prosthesis was firmly fixed (Fig. 5, D). 

Postoperatively, the mandible was fixed with intermaxillary wires for four days. The 
wires were then removed, but in a few days an open-bite developed on the left, so inter- 
maxillary rubber bands were applied for two weeks. Since then, the occlusion has been 
completely normal and the patient has been free of pain. The mobility improved steadily 
during the first six months, and the patient can now open about 2.5 to 3 em. between the 
incisors, with a slight deviation to the left (Fig. 4, B). She was last seen a few months ago. 


Conclusion 
In three of the four eases, mandibular resection and alloplastic replacement 
of the condyle gave excellent mobility of the mandible. 
Patient 2 had a recurrence but, as he also had spastie paralysis, it is 
difficult to assess the operative result. 








368 OTTO GOTTLIEB 


In Case 3, the prosthesis became detached at the end of eight years, and the 
patient’s face became extremely asymmetrical. The excellent mobility, however, 
presumably must be ascribed to the fact that the Vitallium prosthesis was 
retained in situ and functioned well for many years. 

In the fourth case, the good result seems more obvious. The patient had a 
recurrence of fibrous ankylosis two years after condylar resection but, following 
implantation of a plastic articular head, she has had excellent and painless fune- 
tion for four years. 

The reason why we dared implant a plastic prosthesis at a time when we 
did not know anything about the healing of plastics in the temporomandibular 
joint was that we had been informed of the results of Henrichsen, Jansen and 
Krogh-Poulsen’s'® studies, which were published later. The plastic articular 
head was obtained through the intermediary of Professor Krogh-Poulsen, to 
whom we are greatly indebted. In the previously named paper reporting the 
implantation of acrylic plastic into burr holes in hog bone, it is stated that: 
‘* . , after 2 to 3 months no reaction at all . . . and the aerylic material was 
in intimate contact with the bone. X-ray showed neither sclerosis nor rare- 
faction. Histologically, it was found that connective tissue fills any space left 
between the plastic and the bone surfaces. This tissue contains few cells and is 
later replaced by new bone tissue.”’ 

Busch, Bing, and Hansen' also had favorable experience with polyethylene 
as a bone substitute. In addition, a comprehensive literature has accumulated 


on the implantation of acrylic plastic in hip joints,* *** *° *! justifying its 
implantation also in other joints. 

Although hip joint alloplasty in its original form'’ has not been up to the 
expectations, the principle has been continued with other types of prostheses.** 
In addition, the complaints following hip joint alloplasty are usually due to the 
fact that, unlike the temporomandibular joint, the hip is a weight-bearing joint. 


As far as the purely technical aspect is concerned, it seems most advantageous 
to use a cap-shaped implant. In part, this gives a rather large contact sur- 
face and, in part, the shape of the cap will prevent the prosthesis from sliding 
when it comes into contact with the joint surface of the temporal bone. Finally, 
this involves the possibility that during the operation the prosthesis may be 
trimmed to just the height which postoperatively gives an occlusion that is as 
near normal as possible. This is, in our opinion, a very important factor in 
the treatment of diseases affecting the temporomandibular joint. 

Perhaps the acrylic prosthesis might have been covered with a more durable 
material, for example, Vitallium.*® This also would have permitted x-ray control 
of its position, which is impossible now. 


Summary 


The author describes four cases of alloplasty in temporomandibular joints 
following resection for ankylosis. 
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Bilateral Vitallium alloplasty afforded satisfactory results as late as six 
vears after the operation. 

A patient with a Vitallium prosthesis had a recurrence at the end of three 
o four years, but this ease is complicated by spastie paralysis. 

A prosthesis of Vitallium showed good function for eight years, whereupon 
t beeame detached and was removed. However, the function of the temporo- 
mandibular joint remained good even thirteen years after the operation. 

An aecrylie plastic prosthesis functioned well at the end of four years. 
The use of a eap-shaped aerylie prosthesis, trimmed to fit during the operation, 
while the occlusion is controlled is recommended. The prosthesis is fixed with 


self-polymerizing aerylie cement. 
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PRIMARY TREATMENT OF MAXILLOFACIAL INJURIES 
James L. Brap.ey, D.D.S., M.S.D., M.Sc., SpRINGFIELD, ILL, 


ARLY primary treatment is one of the most important factors in success- 
ful care of maxillofacial injuries. The localized nature of the recent 
Korean campaign, with newer methods of evacuation by using the helicopter 
and large ambulance transport planes, has reduced the number of front-line 
fatalities to a large extent. Now a wounded man could be given primary 
treatment at a medical company just a few hours after being injured and re- 
ferred immediately or within a few hours to a Naval hospital for intermediate 
treatment. Many patients were received at the U. S. Naval Hospital in Yoko- 
suka, Japan, within twenty-four to forty-eight hours, after having had excel- 
lent primary treatment in the forward area. 

The treatment of maxillofacial injuries is not confined to one group, but 
is a joint responsibility of many surgical specialties. The general surgeon, the 
otolaryngologist, the neurosurgeon, the orthopedic surgeon, the oral surgeon, 
and the prosthodontist, all working together, have played an important part 
in the increased effectiveness of the treatment of battle maxillofacial injuries. 

In the field, when troops are committed in combat, the main mission of 
medical and dental officers with the forward echelons is to administer first aid 
or emergency treatment and evacuate patients to the rear to the medical com- 
pany serving as a hospital. There, with better facilities, primary treatment 
may begin. 

First aid usually consists of : 

1. Establishment of an airway for prevention of asphyxia. One 
must determine that it will be possible to move air into and out of 
the lungs without obstruction of the flow. In severe gunshot wounds 
of the face, the most common site of obstruction is the oropharynx or 
hypopharynx, caused by a backward displacement of the tongue, usu- 
ally due to the loss of substance of the mandible. Usually it may be 
averted by protraction of the tongue so that it will fall forward and 
away from the posterior pharyngeal wall. 

An excellent aid for evacuation of patients is to place an oro- 
pharyngeal airway over the tongue and back into the oropharynx. 
Attaching a strong wire to the teeth or around the mandible at the 
symphysis creates a means of applying traction to keep the mandible 
forward and so maintain an open airway. If an airway is not open, 


. Presented at the Armed Forces Medico-Military Symposium at Fitzsimmons Army Hos- 
pital, Denver, Colorado, May 5, 1954. 
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a tracheotomy should be performed immediately. A tracheotomy was 
frequently necessary prior to general anesthesia and surgical care. 

2. When first examined, the patient may be in shock due to severe 
hemorrhage. Hemorrhage may be controlled by pressure dressings 
externally and pressure sponge intraorally; immediate clamping and 
ligation of vessels may be necessary. Comminuted fractures in the 
nasomaxillary region may require postnasal or nasal packing to con- 
trol hemorrhage. Temporary fixation of fractured jaws will many 
times aid in the control of hemorrhage. 

3. Serious injuries of the face are often associated with shock, 
which may subside in eight to ten hours, but secondary shock may 
supervene several hours later. Shock in combat zones is aggravated 
by anxiety, fear, hunger, fatigue, or lack of rest. Treatment consists 
of placing the patient in a lateral or prone position (which also facili- 
tates drainage of the fluid, food, or other material) ; maintaining body 
heat and eliminating pain by sedation, unless contraindicated, and 
immediate transfusion of plasma, saline, or whole blood, depending 
upon the blood loss. Restlessness should be treated by oxygen, if avail- 
able. It is usually due to hypoxia. Small doses of barbiturates should 
be given if oxygen is not available. 


Primary or immediate treatment of maxillofacial injuries should begin as 
soon as possible. Personnel handling these patients should have a knowledge 
and appreciation of long-term treatment, as each successive service rendered 
must contribute to, and not subtract from or delay, the final result. Proper 
treatment as early as possible will diminish the frequency of serious complica- 
tions, reduce the amount of facial deformity, shorten the period of convales- 
cence, and simplify later restorative and plastic procedures. The first six 
to twenty-four hours constitute the ideal period for early treatment, as there 
is usually a minimum of masking edema and infection. 


Primary Treatment Begins With the Clinical Examination 


A thorough history of the injury should be taken from the patient or an 
observer, if possible. Many times this cannot be done. The type of missiles, 
velocity, size, shape, and striking angle of the projectile and the dispersion of 
bone fragments that act as secondary missiles may give important informa- 
tion and become guiding factors in treatment. One should determine the type 
of foreign body that has entered the tissue and the character of contamination 
that may be expected. It is important to find out whether the patient was un- 
conscious for any length of time following the injury. Unconsciousness points 
to concussion or contusion of the brain. If the patient had an interval of con- 
sciousness preceding unconsciousness, an extradural lesion probably is the 

‘eause. Fractures involving the cranial fossa may be caused by the mandibular 
condyle that has been pushed through the glenoid fossa by a blow on the chin 
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or a fracture of the petrous portion of the temporal bone. The patient’s ears 
and nose should be examined for evidence of a cerebrospinal fluid otorrhea 
and rhinorrhea or otorrhagia and rhinorrhagia. 

The facial and auditory nerves may be injured and the optic nerve may be 
involved, with resulting blindness. In fractures involving the anterior fossa, 
ecchymosis of the lids may occur with subeonjunctival hemorrhage if the 
orbital plate of the frontal bone is broken; this sign also may be due to a frac- 
ture of the zygoma (malar), especially when it involves the external or inferior 
border of the orbit. If the ecribriform plate of the ethmoid is fractured, hemor- 
rhage may be found beneath the pharyngeal mucosa. Conjunctival hemor- 
rhage with eechymosis mainly involving the suborbital area indicates a trans- 
verse facial fracture with involvement of the infraorbital ridge. 

Ophthalmological signs are of importance. Failure of the pupils to react 
implies probable intracranial damage; unilateral dilation and fixation of the 
pupil draw attention to the side where intracranial injury has occurred. 
Diplopia is generally due to downward displacement of an eye, which indicates 
destruetion of the floor of the orbit and comminution of the maxilla in general. 

Neurological signs should be studied carefully. Injury of the facial, ab- 
dueens, auditory, oculomotor, and optic nerves may occur. If these nerves 
are compressed by edema or by displaced bone, paralysis may be temporary ; 
if the nerve is completely severed, paralysis may be permanent. Divisions and 
branches of the fifth nerve are the most frequently affected. In lateral man- 
dibular fractures, paresthesia of the lower lip and chin is common; in frac- 
tures of the middle third of the face the numbness may affect the nose, infra- 
orbital region, upper lips and, more rarely, the hard and soft palates. 


Region Examination 


The clinical examination should be conducted systematically. (If the 
patient is in great pain due to the wound, swelling, or position of the frag- 
ments, or if there is marked muscle trismus, it is sometimes necessary to em- 
ploy general anesthesia to complete the examination. ) 

The deformity should be studied. A plan for this includes: 

1. Inspection of the wound. 
2. Clinical study of displacement of bones. 
3. The symmetry of the face. 
4. The level of the eyes. 
5. The palpability of the facial skeleton. 
6. Occlusion of the teeth. 
7. Abnormal mobility. 

The radiograph is indispensable for the localization of foreign bodies and 
for determining the extent and location of facial fractures. In the field, how- 
ever, radiographs sometimes are difficult to obtain and one must depend upon 
clinical examination entirely. 
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The tissue involved in a wound is an important factor in determining the 
structures which are involved or injured and in deciding what structures 
should be saved and which areas are to be sutured. Conservative débride- 
ment is a primary consideration. All foreign bodies and bone fragments and 
segments of teeth that have insufficient tissue attachment for nutritional re- 
quirements should be sacrificed. To determine whether or not foreign bodies 
should be removed, the wound can be irrigated by a hand syringe under pres- 
sure with normal saline solution and the loose fragments will be flushed free 
in this manner. The removal of all loose bone is contraindicated. Any frag- 
ment of bone that is attached to periosteum or muscular tissue should be 
saved if possible. It may survive and form a nucleus for new bone growth by 
bridging across a gap. This is extremely important where loss of bone would 
require months of bone grafting and hospitalization if filled surgically. Ade- 
quate drainage is necessary in all deep wounds and in those that communicate 
with the oral cavity. Usually the jaws are fractured, with marked displace- 
ment and sometimes avulsion of the fragments. The fractures should be re- 
dueed and immobilized by intermaxillary ligation, prosthetic splints, or skele- 
tal fixation and held in place by direct wiring or elastic traction. These per- 
mit some mobility and yet retain the jaws in the proper occlusal relationship. 
This management facilitates early evacuation. Early immobilization of frac- 
tures aids in the comfort of the patient; one method permits mastication, and 
wound healing is hastened. The soft tissue is reduced to near its true size 
by restoration of the normal anatomic relationship of the parts. It is of the 
utmost importance that intraoral fixation and insertion of prosthetic appli- 
anees are completed prior to débridement and suturing of the soft tissue in 
the oral cavity. Many cases were seen in the early part of the campaign where 
deep and primary closure was done upon the face without consideration of 
the fractured bony parts and without any attempt at closure of the oral 
mueosa. The open oral wound permitted accumulation of oral fluids and food 
debris, with movement of the tongue into the open wound. Secondary manipu- 
lation of fractured parts after primary suture caused a tearing out of the tis- 
sue, with a breakdown of primary wound repair, resulting in a poor cosmetic 
result. 

Basic Principles in the Treatment of Maxillofacial Wounds 


1. The basie considerations are the establishment of an adequate airway, 
the control of hemorrhage, and the treatment of shock. 

2. The soft tissue should not be sutured until the bony framework of the 
face has been examined and, if fractured, anatomic continuity established by 
immobilization of the bony fragments into as near normal position as possible. 

3. A thorough mechanical cleansing of the affected area and a careful in- 
spection of the entire wound, with removal of foreign bodies, are important. 

4. A moderate débridement may be essential, but small pieces of bone 
which are viable should be saved. 

- 5, Faeial wounds should not be sutured under tension without provision 
for deep tissue drainage. 
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6. In extensive wounds with avulsion of bony structure, the skin may be 
sutured to the mucous membrane of the oral cavity, thus preventing secondary 
infection; later this offers adequate space for reconstructive and plastic surgery. 

7. When suturing soft tissues over a bony defect, the anatomic contour 
many times may be restored by the use of adequate preformed splints. 

8. The basie physiologic principles of surgery should be adhered to, with 
the use of adequate chemotherapy for the prevention or control of infection. 
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LIPOMA OF THE LIP 
Report of a Case 
HERMAN TURNER, D.D.S., M.S.,* Sr. Louis, Mo. 


.. MAS are benign fatty tissue tumors and can occur wherever adipose 
tissue is normally present. They frequently are found in the subcutaneous 
tissue of the neck, shoulders, back, and buttocks, but are rather uncommon in 
the oral cavity. Most lipomas occurring in the mouth are found on the tongue. 
Clinically, they present a soft, circumscribed, freely movable, often lobulated, 
encapsulated, slowly growing tumor. As these tumors are nonpainful and grow 
slowly, the patient usually does not report for treatment until the tumor has 
been present for quite a while and has attained large proportions. The usual 
complaint of the patient seeking treatment is that, due to the large size of the 
tumor, he is having trouble eating. Treatment is complete excision following 
which they do not recur. 
Case Report 

A 74-year-old white man reported for treatment on April 8, 1952, complaining of a 

“growth on the lower lip.” 


History of Present Illness.—About five years before, while the patient was eating, 
he bit the left side of his lower lip and two days later he noticed a swelling in this area 


Fig. 1.—A preoperative view of the lesion which presented a large, lobulated, soft tumor arising 
. from the mucosal surface of the lower lip to the left of the midline. 


*Instructor in Oral Surgery, St. Louis University School of Dentistry. 
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Fig. 2. 
Fig. 3. 
Fig. 4. 
Fig. 2.—The lipoma as it is being dissected from the li 
Fig. 3.—The resulting lip wound sutured with 000 black "Bilk sutures. 
Fig. 4.—The operative site two weeks postoperatively. The wound is healing by primary 


intention, with minimal scarring. 





HERMAN TURNER 


section | the gross specimen which was a soft, yellow, encapsulated tumor 
measuring 3 by 3 cm. 


Fig. 6.—A low-power photomicrograph of a section of the lipoma. Notice the thin con- 
nective tissue capsule, the traversing connective tissue strands which run through the tumor, 
and the empty spaces from which the fat has been dissolved during the preparation of the 
section. 
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ibout the size of a pea. The swelling slowly continued to get larger, and reached its 
uaximum size about one month previous to examination. There was no pain associated 
vith the lesion but it was beginning to interfere with the patient’s ability to chew. 


Physical Examination.—The patient was well developed, well nourished, and in no 
cute discomfort. Systemic examination revealed nothing contributing to the oral com- 
aint. Oral examination disclosed a large, lobulated tumor arising superficially from a 
-essile base on the mucosal surface of the lower lip just to the left of the midline (Fig. 1). 
he tumor measured 3.5 by 3 em. and was soft, nontender, and not indurated or ulcerated. 
Normal mucous membrane covered the lesion. The patient was edentulous and wore full 
and lower dentures. There was slight distortion in the symmetry of the lower 


pper 
No lymph nodes were palpable in the mental or sub- 


ip due to the large size of the tumor. 
naxillary regions, 

Impression.—Lipoma. 

Treatment.—One April 10, 1952, the tumor was completely excised. 
doeaine hydrochloride with epinephrine, 1:50,000, was infiltrated around the base of 
the tumor after the site was sterilized. The top of the neoplasm was grasped with an 
\llis clamp and, with a sealpel, the mucous membrane was incised around the tumor about 
| em. above its base. This brought into view the yellowish tumor capsule and, by blunt 
dissection with eurved Mayo scissors, the tumor with its capsule intact was separated 
and removed from the surrounding tissues (Fig. 2). Bleeders were ligated with 0000 cat- 
gut and the mucous membrane was closed with 000 black silk sutures (Fig. 3). The 
surgical specimen was sent to the pathology laboratory for examination. 

Postoperative Course and Result.—The patient did well postoperatively and the 
sutures were removed one week after the operation. On April 24, 1952, he was seen 
routinely and at that time the wound was observed to be healing normally, with slight 
scarring (Fig. 4). There was no longer any distortion of the lip. The patient was last 
seen May 3, 1954, and there had been no recurrence of the tumor to that date. 


Pathologic Report (Dr. William Bauer).—The gross specimen (Fig. 5) was a soft, 
vellow, encapsulated tumor measuring 3 by 3 em. Microscopic examination (Fig. 6) shows 
the growth to be covered by squamous-cell epithelium, the uppermost layer of which 
There are no rete pegs beneath the lining epithelium. Chronically 


Two per cent 


appears keratinized. 
inflamed connective tissue borders the main core of the tumor. The main body consists 
of mature fat cells, collections of which are separated by traversing connective tissue 
strands. This tumor is sharply bordered by a connective tissue capsule which separates 
the tumor from the adjacent mucous glands. Diagnosis: Lipoma. 


Summary 


A ease of a large lipoma of the lower lip has been presented. This neo- 
plasm started to grow two days after the patient bit his lower lip. The tumor 
slowly inereased in size until, after a period of five years, the patient finally 
sought treatment because it interfered with his ability to chew. The tumor 
was excised surgically, and when the patient was seen two years later there 


were no signs of recurrence. 
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Periodontia 


THE EFFECT OF STRESSES ON THE PERIODONTAL STRUCTURES* 


H. A. Zanper, M.S., D.D.S.,** MINNEAPOLIS, MINN., AND H. R. MiHLEMANN, 
M.D., D.D.S.,*** ZiiricH, SWITZERLAND 


Introduction 


HE periodontal structures supporting the teeth are under constant local 

stress due to mastication, dental restorations, caleulus, and other local 
irritating factors. . These local stress factors in themselves are not always 
sufficient to cause periodontal disease, as the supporting structures can adapt 
themselves to withstand the local stresses. However, it is entirely possible that, 
in flying personnel who are subjected to conditions that can be summed up as 
‘‘systemie stress,’’ faulty adaptation of the periodontal structures may result 


in periodontal disease. Systemic stresses on flying personnel are produced by 
conditions of high altitude flying, such as hypoxia, gravitational forces, ex- 
plosive decompression, emotional stress, and others. 

In order to evaluate the validity of such an hypothesis, which has its 
background in research work done by Mellars and Herms,' Gottlieb and 
Orban,? Selye,? and many others, the study was performed on rhesus monkeys. 


Material and Method 


I, General Outline of Procedure.—Artificial local mechanical stresses of 
known magnitude (20 or 40 grams), direction, and duration (one, two, or seven 
days) were applied on the upper and lower rhesus monkey incisors. Before 
and during the application of these orthodontic forces, some of the monkeys 
were exposed for several weeks to known systemic stresses (Table I). After 
sacrificing the animals, the periodontal structures were examined histologically. 


II. Details of Procedure.— 

A. The rhesus monkeys were obtained from Trefflich’s Bird and Animal 
Company in New York. Their ages varied between 214 and 5 years. Their 
designation and sex are listed in Table I, together with other data. During 

*This study was supported by funds provided under Contract AF 18(600)-318 with the 
USAF School of Aviation Medicine, Randolph Field, Texas. 

**Professor and Chairman of the Division of Periodontology, School of Dentistry, Uni- 
yersity of Minnesota, Minneapolis, Minnesota. 


***Professor, Head of Periodontia and Restorative Dentistry, Institute of Dentistry, Uni- 
versity of Ziirich, Ztirich, Switzerland. 
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the study, the monkeys were singly housed under normal climatie conditions. 
Their food consisted of ‘‘special monkey diet,’’* oranges, apples, cabbage, pea- 
nuts, and water, ad libitum. 


MONKEY 
NUMBER 


Females 


1 


Lh) 


_ 


Vales 


8 


B. 


TABLE I. SUMMARY OF EXPERIMENTAL DESIGN 
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The application of local mechanical forces to the teeth: After some 


preliminary experimentation, a method was devised by which local mechanical 
stresses of known amount and direction could be applied to the teeth of the 
The designed hollow screw type force applicator is represented in 


animals. 


Fig. 1. 


It consists of three parts: the hollow screw, the length of which is 


5 mm, (A); a piston, to which is soldered a spring (B); the piston moving 
through a small opening at the end of the serew; and a cap (C) which holds 


the spring in place and which is soldered to the hollow screw. 





Two to four of 


: *“Special monkey diet” for adult Macacus rhesus monkeys, obtained from the Okatie 
Farms, Pritchardville, South Carolina. 
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these screw type force applicators were inserted into an appliance which was 
fastened by cement to the posterior teeth of the animals, in the upper and 
lower jaws. 








Fig. 1.—Assembled hollow screw type force applicator and parts of applicator. A, Hollow 


screw; B, piston and spring soldered together; C, cap. 


Fig. 2. Fig. 3. 


Fig. 2.—Upper appliance with screw type force applicator in place on monkey. 
Fig. 3.—Upper and lower appliances in place on monkey. 


. Fig. 2 shows a completed appliance in situ. Four screw type foree ap- 
plicators are in position. They are advanced until the piston pointing per- 
pendicularly against the lingual tooth surface is retracted as far as possible, 
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thereby applying the maximum force of the spring in its housing. The piston 
can move .75 mm. and lose up to 10 per cent of its initial force during its 
excursion. Fig. 3 shows upper and lower appliances in situ in one of the 
monkeys. The object of these appliances, in addition to holding the force 
ipplicators in place, is to open the bite sufficiently so that the animal’s front 
‘teeth cannot meet. Therefore, the only mechanical stresses that are applied to 
these teeth are the stresses that come from the foree applicators. 

'aBLeE II, A Srupy or THE Errect or LOCAL AND SYSTEMIC STRESSES UPON THE PERIODONTAL 


MEMBRANE OF THE MONKEY 








NUMBER OF TEETH |_ 








SYSTEMIC STRESS DENTAL TRAUMATISM STUDIED | MEDIAN MI* 
ea ee ee. ss 7 a 0.85 
+ - is 0.83 
+ 12 0.42 
+ + 26 0.26 





*Labiolingual marginal periodontal membrane width index. 


Mechanical forces were applied to twenty-two upper and sixteen lower 
incisors, at a right angle to the lingual surface of these teeth. Ten upper and 
fifteen lower ineisors were used as control teeth. Details of the experimental 
procedures are to be found in Tables I and II. 

C. The application of systemic stress to the monkeys: Systemic stress was 
produced before and during the application of mechanical forces to the teeth. 
The stresses were of different types (Table I) : 

1. Decompression and compression in decompression chamber* (Fig. 4) 
simulating altitude of flights up to 35,000 feet. Explosive compression (monkeys 


6 and 7). 


PRN oy ea EP 











Fig. 4.—Monkey in decompression chamber. 


*The decompression chamber of aeronautical engineering of the Institute of Technology of 
the University of Minnesota was used. 
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2. Artificial fever produced by radiant heat, Pyromen, and typhoid vaccine. 

3. Administration of meningococcie toxin after desensitizing dose of Pro- 
ferrin. 

4. Artificial creation of hypoxia during the period of fever. 


D. Summary of experimental procedures: The experimental procedures 
employed for each of the nine monkeys studied and the specific teeth investigated 
in each case are listed in Table I. It may be seen, first, that at least one tooth 
not subjected to dental trauma was studied in each monkey as an intraindividual 
control. Second, it is apparent from Table I that some of the teeth were sub- 
jected to dental trauma in each case, except for monkey 9 which died early 
during the experiment. Third, it can be seen that three of the monkeys were 
not subjected to any systemic traumatism ; six monkeys were subjected to various 
experimental procedures. The number of treatments applied is indicated by 
the figures in the corresponding columns in Table I. 


E. Histologic procedures: After sacrificing the animals, the jaws were 
separated from the skull and immediately immersed in Zenker-formol (10 per 
cent). The fixed jaws were decalcified, embedded in celloidin, and longitudinal 
labiolingual serial sections (12 micra thick) were made from sixty-three teeth 
and their supporting tissues. The specimens were stained with hematoxylin 
and eosin or silver, and were evaluated microscopically. The first and recorded 
evaluation was performed without knowledge of the character of local forces 
applied or of whether or not the animal had been systemically stressed. 

F. Quantitative evaluations: The intra-alveolar displacement of roots 
through the applied lingual-labial forees was evaluated by measurements of the 
widths of the labial and lingual marginal periodontal membrane. Because the 
teeth studied had not always completely erupted, the measurement of width 
was difficult to standardize. The ratio obtained by dividing the labial membrane 
width by the lingual membrane width (labiolingual marginal periodontal mem- 
brane width index) was chosen empirically as the criterion and will be referred 
to as ‘‘marginal index’’ (MI). 


Results 


I, Marginal Indices.—The marginal indices obtained in this study of 
teeth subjected to the several treatments under investigation varied from tooth 
to tooth in the same monkey and from individual to individual among monkeys 
which had been subjected to roughly comparable treatments. In spite of this, 
some trends are apparent in the summary of results shown in Table II. This 
table reveals, first, that the marginal indices of teeth not subjected to dental 
traumatism are, on the average, slightly smaller than unity. Moreover, in the 
absence of dental traumatism the application of the systemic stresses studied 
was not associated with an appreciable change of median marginal index. By 
contrast, a marked reduction of the median marginal index appears to be a 
characteristic of the type of dental traumatism applied in this investigation. 
-The question as to whether or not the superposition of systemic and dental 
traumatisms is associated with a further reduction of median marginal index 
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cannot be decided with certainty, in view of the limited sample size. This prob- 
lem must await further study. The summary in Table II suggests, however, that 
effects upon teeth brought about by local factors may be enhanced by the con- 
comitant exposure of an organism to systemic stresses. 

The changes of the periodontal membrane width were not significantly 
diffierent, whether 20 or 40 grams, during one or two days were applied. There 
were no differences due to different ages of the monkeys. In teeth seven days 
under local mechanical stress, a trend toward the lowest indices was found. 

II. Qualitative Periodontal Tissue Changes.—The qualitative tissue changes 
associated with the application of local mechanical forces to the crowns were 
neerosis, degeneration, circulatory disturbances, osteoclasia, and formation of 
new bone. The periodontal tissue changes were most pronounced in the marginal 


ne 


0 


GMM Pressure zone 
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Fig. 5. Fig. 6. 
Fig. 5.—Intra-alveolar root displacement. 
p lig. 6.—No systemic stress. Force applied: 40 grams for forty-eight hours. (Magni- 
fication, 4.5; reduced 1%.) 


and apical pressure zones and marginal tension zones of the periodontal mem- 
brane. Pressure and tension zones occur because of the tipping of the roots 
within the alveolus (Fig. 5). 

A. Necrotic changes and tissue hyalinization: 

|. A typieal example of a necrotic pressure zone is represented in Fig. 6. 
The necrosis of the periodontal membrane is located at the labiomarginal third 
of the root of a lower central incisor to which a 40-gram load was applied for 
forty-eight hours. Under higher magnification (Fig. 7), different necrotic seg- 
ments can be distinguished in the periodontal membrane. They represent a 
graded decrease in the severity of tissue damage, Segment A showing the 
heaviest and Segment E the slightest tissue lesions, 

















Fig. 7.—Higher magnifications (220; reduced ‘o) of Fig. 6. 
A, Labiomarginal pressure zone. Loss of tissue structure. No cellular elements. 
Thrombosed vessel, partially calcified. 
é B, Loss of tissue structure. Malassez’ epithelial rests parallel to root surface. Hemor- 
rhage. 
_ OC, Epithelial rests and cementoblasts. Hyperemic vessels. Some fibroblasts in middle of 
periodontal membrane. 
D, Osteoclasts indicating undermining resorption. Structured periodontal membrane. 
Extravasation. 
E, Osteoclastic resorption and signs of circulatory disturbances. 
F, Undisturbed periodontal membrane. 
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Segment A. Complete loss of tissue structure, shreds of calcification 
(calcified thrombi). No nuclei can be detected. 

Segment B. Loss of tissue structure; however, the nuclei of the epi- 
thelial rests of Malassez can be detected. 

Segment C. Hyalinization of periodontal membrane. Hemorrhagic 
regions. Appearance of cementoblasts. 

Segment D. Osteoclasia and hemorrhagic extravasation. Structured 
periodontal membrane. 

Segment FE. Almost ‘‘normal’’ periodontal membrane. Signs of slight 


circulatory disturbances. Appearance of osteoblasts. 


Segment F’. ‘‘Normal periodontal membrane.’ 





Fig. 8.—Systemically stressed monkey. Force applied: 40 grams for twenty-four hours. 
i, Periodontal hernia on labial pressure side. B, The necrotic periodontal membrane tissue is 
rs me over the marginal alveolar crest (labial pressure zone). (Magnification, X220; re- 
uce¢ 6-) 


The forees necrotizing the periodontal membrane sometimes squeeze the 
necrotic material through nutrient canals into the adjacent bone marrow spaces, 
thus producing what could be called a ‘‘periodontal hernia’’ (Fig. 8, A). The 
heerotie material was also found to be squeezed out of the alveolus at the labio- 


marginal pressure region (Fig. 8, B). 
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Fig. 


i, eb B Fig. 12. 

Fig. 9.—Systemically stressed monkey. Force applied: 40 grams for twenty-four hours. 

Very narrow labiomarginal pressure zone. Broad linguomarginal tension zone. (Magnification, 
x4.5; reduced ¥%.) 

Fig. 10.—Higher 


magnification (x27; reduced \%) of Fig. 9. Multiple clear zones of 
-periodontal membrane hyalinization in lingual tension zone. 


Fig. 11.—-Tension zone. Hyalinization of periodontal membrane fiber bundles. Hemor- 


rhage. (Magnification, 105; reduced \%.) 
Fig. 12.—New bone apposition in linguomarginal tension zone, 
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2. On the tension side the tissue damage was less pronounced. It con- 

sisted mainly of degenerative changes: hyalinization of the connective tissue 
Figs. 9, 10, and 11) and hemorrhage (Fig. 11). 

B. Osteoclasia: Osteoclastie activity was regularly found in pressure zones 
of all the animals. If pressure led to necrosis of the periodontal membrane, 
the osteoclasts were seen only at the border of the necrotic segment where the 
tissues did not lose their vitality (Fig. 7, D and E). The osteoclasts undermined 
the alveolar bone that was opposite the necrotic area. Only in rare instances did 
osteoclastic resorption of the root cementum occur. 

C. New bone formation: New bone formation occurred on the inner bony 
side in tension zones and on the outer alveolar side of pressure zones. The 
newly formed bone was somewhat less basophilic than the older bone, making 
possible—together with the incremental lines—a differentiation between the two 
(Fig. 12). The osteoblasts were found at the alveolar bone surface and also 
oriented parallel to the future Sharpey fibers. New bone formation could be 
found when the local stresses had been applied for forty-eight hours. It was 
very definite after seven days. 

Discussion 


I, Comparison of Marginal Indices.—It has been established that monkeys 
subjected to orthodontie tooth displacement exhibit a narrowing of the perio- 
dontal membrane on the side toward which a tooth is being moved. (For re- 
view of literature, see Reitan.‘) If the marginal index is being employed as 
the criterion of effect, a reduction of this index will ensue. As far as comparable, 
results presented herein are in close agreement with the results of earlier in- 
vestigations. Furthermore, this study reveals that the application, on repeated 
occasions, of a variety of systemic stresses does not in itself affect the marginal 
index. If, however, systemie stresses are applied in conjunction with ortho- 
dontie tooth displacement, a reduction of marginal index results which may ex- 
ceed in extent the degree of reduction brought about by orthodontic tooth 
displacement alone. This suggestion is supported by the data presented here, 
irrespective of the use of medians (Table II) or means for the averaging of the 
data in question (the means are not tabulated). The question as to whether or 
not these findings may be interpreted to indicate that systemic stress facilitates 
labiolingual tipping and the problem of the nature of the underlying mechanisms 
of such a possible effect remain to be elucidated. 

II, Comparison of Teeth Not Exposed to Local Mechanical Forces, in 
Systemically Stressed and Nonstressed Monkeys.—There were no striking 
histomorphologie differences between these two groups. ‘‘Normal”’ osteoclastic 
activity, as well as physiologic bone apposition, was found in both groups, both 
being the expression of constantly occurring growth processes in the perio- 
dontium. The systemically stressed monkeys showed also more signs of altered 
permeability of the periodontal membrane capillaries. In many places, one 
could find perivascular edema combined with discrete round-cell extravasation. 
The interpretation of such in vivo permeability changes was difficult, since the 
systemically stressed monkeys died under stress and immediately afterward 
were perfused with Formalin. 
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III. Comparison of Teeth Exposed to Local Mechanical Stress, in Sys- 
temically Stressed and Nonstressed Monkeys.—It was again impossible to find 
clear-cut and consistent qualitative differences between the two groups. The 
assumption that local mechanical stresses perhaps would produce more perio- 
dontal change on systemically stressed monkeys than on nonstressed monkeys 
was not realized. One can see only that the intra-alveolar displacement of the 
roots is more pronounced in the systemically stressed monkey than in the non- 
stressed monkey. This probably is due to degenerative changes that are more 
pronounced on the tension side of the stressed monkey than of the nonstressed 
monkey. 

Bone apposition was not significantly impaired by systemic stress. There 
were no significant differences between stressed and nonstressed monkeys. 

Osteoclastic activity was found to the same extent in both groups. A 
preliminary count of osteoclasts in some of the specimens of both groups showed 
that there would be no chanee to find statistically significant differences. 

Neither the systemically stressed nor the nonstressed monkeys showed 
symptoms of periodontal disease comparable to human conditions. There was 
no pocket formation at.all. An acute gingival abscess was found on the upper 
right incisor of monkey 2. This localized inflammation probably was due to an 
infeetion superimposed upon irritation produced by the appliance (Fig. 2) or 
the cement used to fix the appliance. 
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Oral Medicine 


THE TREATMENT OF DESQUAMATIVE GINGIVITIS 


Harry Roru, B.S., D.D.S., F.A.C.D.,* New York, N. Y., AND 
IkA FRANKLIN Ross, D.D.S.,** East ORANGE, N. J. 


Introduction 

eS gingivitis is a relatively uncommon chronic disease of 

the gingiva, characterized by varying degrees of diffuse erythema of the 
vingival mucosa. The clinical pattern may vary from areas of discrete redness 
in some cases to diffuse hemorrhagic areas with bullae in others. As to dis- 
tribution, the most frequent sites are the labial and buccal surfaces of the 
upper and lower anterior teeth; the outstanding subjective findings are pain, 
burning, and bleeding on the slightest pressure. The disease is seen most fre- 
quently in women either directly prior to or during the menopause, although it 
may occur in either sex at any time between the ages of 17 and 60 years. 

During the past several years, our knowledge of desquamative gingivitis 
has inereased considerably. The clinical reports of Sorrin,’* Merritt,’ and 
Prinz® and the clinical and microscopic studies of Ziskin and his co-workers™ * 
did much to classify and define the various subjective and objective findings. 
In addition, Glickman® made a valuable contribution with his reviews of its 
pathogenesis and some of the current forms of therapy. Extremely interest- 
ing is his provoeative statement that ‘‘the possibility, that the oral changes 
designated as chronic desquamative gingivitis may be non-specific oral mani- 
festations of a variety of metabolic disturbances or variations of bullous 
dermatological disorders, has retarded the universal acceptance of specific 
hormonal etiology.’’ Further studies by Engel, Ray, and Orban’ have focused 
attention on the connective tissue ground substance as the site of the basic 
tissue change. More recently, Foss, Grupe, and Orban‘ reported their findings 
of eighteen cases of gingivosis in which they emphasized the primary connec- 
tive tissue changes and the resultant epithelial degeneration. They pointed out 
that the total picture was one of diffuse degenerative change within the con- 
nective tissue, with an abundance of plasma cells, lymphocytes, histiocytic 
elements, and eosinophilic leukocytes. The extensive inflammation seen was 
far beyond that which would be anticipated from the minimal local factors. 





‘ *Assistant Professor, Department of Periodontia, New York University College of 
yentistry. 

**Liaison Instructor, Departments of Periodontia and Pathology, New York University 
College of Dentistry. 
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In describing their cases, they used the term ‘‘gingivosis’’ because of the ap- 
parent clinical similarity between their cases and those seen by Schour and 
Massler™ in their study of gingival changes in malnourished children in post- 
war Italy. At that time, the latter authors coined the term ‘‘gingivosis.’’ 

In addition to these studies which have increased our knowledge of the 
symptomatology and pathogenesis of this disease process, earnest efforts have 
been made to cope with the problem of clinical management. Ziskin and his 
co-workers" pioneered in the use of various gonadal hormone preparations, 
utilized both systemically and topically. In addition, they frequently used 
Panthenol (the aleohol of pantothenic acid) with the hormone. Biotin was 
used in two instances—in one case, prior to hormonal therapy and, in the 
other, in conjunction with the gonadal hormone. They reported varying 
degrees of success after several months of treatment, ranging from the un- 
desirable extreme of regression to the original condition to the positive ex- 
treme of considerable improvement. Side effects, such as the induction of 
endometrial bleeding postmenopausally in two women, followed topical ap- 
plication of the hormone ointments. In addition, they stated: ‘‘It was found 
difficult to control the quantity of medicated salves which the patient applied. 
l‘requently, patients who were employed found the prescribed ten daily ap- 
plications difficult or impossible.’’ In his review of hormonal therapy, Glick- 
man® stated that ‘“‘spectacular results do not follow topical hormones. 
Even in some apparently successful cases, cessation of treatment is followed by 
exacerbation.’’ 

Other investigators, including Miller’ and Schour and Massler,"' have 
suggested the use of vitamin supplements and improvement in diet in similar 
or related types of degenerative gingival disease with desquamation and ulcera- 
tion noted as prominent clinical findings. Kruse,® in discussing the engender- 
ment of disease generally, stated that diet as well as other metabolic changes 
may markedly influence the initiation and course of tissue pathology. He 
cautioned, however, that one must not confuse diet with nutrition. Diet 
simply refers to a regimen of food, whereas nutrition is concerned with 
cellular and tissue metabolism. 

In deseribing the misconceptions of nutritional therapy, Biskind' pointed 
out: ‘‘One common misconception is that all the important nutritional ele- 
ments have already been isolated. ... Another misconception is that deficiencies 
of single factors occur in human beings.’’ He further stated that ‘‘not only 
are deficiencies multiple but the administration of single nutritional factors 
or even of a combination of a few of them may actually lead to serious disturb- 
ances of a tenuous nutritional equilibrium and precipitation of new avitaminotie 
lesions.” 

An additional therapeutic approach for desquamative gingivitis was dis- 
cussed briefly by Glickman,® who described the use of a very soft toothbrush in 
the early stages of the disease, with an increase in the firmness of the toothbrush 
bristles and of the thoroughness of the technique with improvement in the 
disease. Robinson and Kitchin,’® in discussing the clinical and microscopic 
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ffects of massage upon keratinization of the gingiva generally, stated: “Brush- 
ng of the gingiva increases keratinization of the surface epithelium.” Stahl, 
Wachtel, DeCastro, and Pelletier’® reported similar results, using oral scrapings 
‘tained with the Papanicolaou technique. Both of these studies on keratiniza- 
tion were presumably done on patients with clinically normal or near-normal 
ringiva. 
Case Reports 


Case 1.—The first case is that of L. E., a married woman, aged 48 years (Fig. 1). 
Vhen first seen by one of us (H. R.), she presented with diffusely red, denuded gingiva 
vith inflammation most marked around the maxillary right central incisor and the mandib- 
lar anterior teeth. The gingiva was extremely sensitive to spicy and hard foods and to 
toothbrushing and, as a result, the patient was afraid to brush her teeth or to touch the 


lenuded gingival areas. The patient had previously received periodontal care, consisting 


Fig. 1. 





Fig. 2. 


Fig. 1.—Case 1. Feb. 11, 1947. Note highly inflamed areas which 
ensitive to brushing and to hard and spicy foods. Photograph represents termination of 
three years of unsuccessful periodontal care. Black and white photograph does not show 
loss of keratinized layers of epithelium, as does colored photograph. 

Fig. 2.—Case 1. Note improvement in gingival tone and hygiene. Condition improved 


ey a control of exogenous and endogenous etiological factors. See text for treatment and 
ietalis, 


were extremely 
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of scaling, subgingival curettage, and occlusal equilibration, over a three-year period, 


with no amelioriation of symptoms. Except for apprehension and nervousness, her medical 


history was noncontributory. 
On Oct. 11, 1947, with the consent of her physician, the patient was told to discon- 


tinue eating all refined flour and sugar products. She was told to substitute the seven 


basie foods.* In addition, three multivitamin capsules and eighteen capsules of desiccated 


liver were prescribed for daily consumption. 

In six months the gingival tone improved to the point where only the gingiva over 
As a result, the patient was 
Vitamin 


the maxillary right central incisor showed slight redness. 
able to brush her teeth more efficiently because the area was far less sensitive. 
supplementation was continued for an additional six months, at which time the gingiva 
appeared normal with complete disappearance of sensitivity, tenderness, and the bleeding 


tendency. 

The patient has been examined at regular six-month intervals, and at these successive 
examinations it has been noted that the gingiva has retained its high degree of integrity 
originally observed six months following the institution of the above outlined therapy 
(Fig. 2). However, the patient noticed that whenever she deviated from her diet or 
experienced a severe emotional upset, the original complaints of pain, burning, and bleed- 
ing would recur, but to a lesser extent than was originally observed. 


Case 2.—H. G., a widow, aged 63 years, gave a history of gingival bleeding and ex- 
treme tenderness of three years’ duration (Fig. 3). The condition was first noticed at the 
time of the death of her husband. Because of the pronounced bleeding upon biting and 
chewing, she avoided eating fresh fruits and vegetables. Roentgenograms disclosed ad- 
vanced alveoloclasia around the maxillary and mandibular anterior teeth as well as in the 
A purulent exudate and deep periodontal pockets 


maxillary right and left molar regions. 
The medical history was noncontributory. 


were noted in the mandibular incisor region. 

On Dec. 30, 1949, the patient was advised to discontinue eating all refined flour and 
sugar products and to increase the use of the seven basic foods. She was instructed to take 
six multivitamin capsules and eighteen capsules of desiccated liver daily. 

From Dee. 30, 1949, until Feb. 10, 1950, a rapid transformation in her gingival tissue 
tone took place (Fig. 4). The red, sensitive, freely bleeding gingiva became pink, firm, 
and well keratinized. In addition, the patient reported that her mouth became far less 
sensitive to hard and spicy foods. At this time, the multivitamin capsules were reduced 
from six a day to three a day. Toothbrushing, scaling, and curettage were instituted, 


after which the restorative phase was completed by her dentist. 

Case 3.—The patient, F. D., was a 48-year-old married saleswoman (Fig. 5). Her 
gingival problem originated about one year previously, at which time she noticed that her 
gingiva became extremely painful and red, and that blisters formed frequently and rup- 
Because of the extreme discomfort, she avoided brushing or touch- 


tured spontaneously. 
The systemic 


ing her gingiva except occasionally to massage the areas with her finger. 
background included a history of hypertrophic arthritis of the right knee, tendency to- 
ward excessive weight gain, and extreme apprehensiveness. 

When she was first seen in the Periodontia Clinic, the patient presented with several 
denuded areas and multiple bullae in her mouth. The maxillary gingiva manifested a 
greater degree of involvement than did the mandibular gingiva. The mouth, generally, ex- 
hibited extremely poor oral sanitation. Neither exudate nor periodontal pocket formation 
was noted. 


*Recommended by the United States Department of Agriculture. The seven basic food 
groups consist of (1) leafy, green, and yellow vegetables; (2) citrus fruit, tomatoes, and raw 
cabbage; (3) potatoes and other vegetables and fruits; (4) milk, cheese, and ice cream; 
(3) meat, poultry, fish, egg, dried peas, and beans; (6) bread, flour, and cereals, whole 
grain, enriched, or restored; (7) butter and fortified margarine. 
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Fig. 3. 
Fig. 4. 
3 
Fig. 5 
itl ho 3.—Case 2. Hemorrhagic and extremely painful gingivae. Note loss of keratinized 
epithelium. 
‘ Fig. 4.—Case 2. Six weeks after intensive multivitamin therapy and dietary correction. 
No other local treatment instituted. Patient’s home care was not altered in any way. Note 





improvement in size and tone of gingivae. The patient was referred to her dentist for extrac- 
tion of hopeless teeth and completion of restorations. 


' Fig. 5.—Case 3. Extremely painful and inflamed gingivae. Note bulla on maxillary 
1 Am and cuspid gingiva. Oral sanitation is poor due to fear of brushing painful 
+ yivae. 
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On April 4, 1953, a complete series of roentgenograms was taken and a gingival 
biopsy of the left maxillary lateral incisor and cuspid region was done. The patient 
was instructed in the modified Stillman method of home care and a soft-textured bristle 
brush was recommended. No other therapeutic procedures were done at this time, so that 
the effect of the gingival massage alone could be evaluated. 


_ Fig. 6.—Case 3. Low-power photomicrograph of biopsy specimen. Note absence of epi- 
thelial roof and presence of a massive cellular infiltrate extending deeply into the underlying 
 eaiege The connective tissue has been almost completely replaced by the chronic inflamma- 
ory cells. 

Fig. 7.—Case 3. High-power view of specimen shown in Fig. 6. Note inflammatory cells 
and degenerative changes in the connective tissues. 


The biopsy report revealed a strip of mucosal tissue bordered, for the most part, 
with a thin crust of fibrin. The surface epithelium was missing except for one or two 
small areas in which nonkeratinized stratified squamous epithelium was seen. In addition, 
this epithelium exhibited marked hydropic degeneration (Figs. 6 and 7). 
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The underlying fibrous connective tissue stroma was heavily infiltrated with plasma 
ells, lymphocytes, polymorphonuclear leukocytes, and histiocytes. In addition, numer- 
us dilated capillaries engorged with red blood cells were seen in the field. Occasionai 
essels with hyalinized walls were also noted. The collagen fibers of the connective tissue 
orium were markedly fragmented, and extensive necrosis was seen throughout the section. 
‘he round-cell infiltrate and the degenerative changes both extended deeply into the under- 


ving corium. 


Fig. 8. 





Fig. 9. 


Fig. 8.—Case 3. Nov. 13, 1954. Hard nylon brush has been used since Oct. 10, 1953. 
Diet correction and vitamin supplementation since Feb. 6, 1954. Note inflammation still 
present in maxillary and mandibular gingivae. 

Fig. 9.—Case 3. Jan. 29, 1955. Note further improvement in maxillary and mandibular 
gingivae except for marginal erosive bulla forming around the maxillary right central incisor. 
Patient has been free of painful and bleeding gingivae since March 13, 1954. She was 
referred to her dentist for completion of the restorative phase. 


The findings were consistent with the diagnosis of desquamative gingivitis. 
The patient returned on May 16, 1953, at which time there was less detritus around 


her teeth, as well as some improvement in gingival tone. The patient was dismissed for 
the summer and told to continue brushing as instructed. 
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When the patient returned on Oct. 10, 1953, marked improvement of the mandibular 
gingiva was noted, despite incomplete cooperation on her part in so far as home care was 
concerned. A hard nylon brush was substituted for the original soft-textured one. The 
patient returned on Feb. 6, 1954, and further improvement in gingival tone was noted, 
again despite inadequate home care. In addition, the gingiva had become much less sensi- 
tive to hard and spicy foods. At this time an exacerbation of the arthritis occurred in 
her knee and this was alleviated by her physician’s administering a series of ACTH 
and cortisone injections. A slight improvement in gingival tone was noted which lasted 
for about two weeks. 

Despite the decrease in sensitivity, the gingiva still did not appear normal, clinically. 
The patient was given vitamin supplementation in an attempt to improve tissue tone 
(three multivitamin capsules, three 250 mg. ascorbie acid tablets, and eighteen desiccated 
liver tablets daily). The patient could not tolerate the desiccated liver well and was told 
to reduce the dose to twelve capsules daily. She was also instructed to discontinue eat- 


ing all refined flour and sugar products. 
On March 13, 1954, the patient reported that she felt much better generally. Her 
gingival tone was much improved, with a marked decrease in edema, congestion, and 


friability observed. 

On Nov. 13, 1954, further improvement was noted (Fig. 8). However, she reported 
that whenever she deviated from her diet, felt ill, or experienced an emotional upset, she 
noted a flare-up of her gingival condition. Because of the marked improvement, the 
patient was told to discontinue the vitamin supplementation. She returned to the clinic 
on Jan. 29, 1955, at which time a small bleb was noticed over the upper right central 
incisor (Fig. 9). She stated that she had not adhered to her diet and had frequently eaten 
refined carbohydrates during the two- and-one-half month interval. In addition, she felt 
exhausted as a result of increased business activity over the holiday season. She was in- 
structed to begin the vitamin supplements again and to return to the prescribed diet. 


Case 4.—The fourth case is that of J. S., a 64-year-old widow in apparent good 
health. In August, 1953, she noticed that her gingiva had become dark red and bled upon 
the slightest provocation. From that time on, she avoided brushing her teeth. The patient 
was first seen in the clinic on May 1, 1954, at which time the labial and buccal maxillary 
gingiva presented a broad, dark red band which extended on the left side from the 
gingival margin to the mucobuccal fold. On the right side, only the free and attached 
gingiva were involved. The gingival crevices were relatively normal, but the oral sanita- 
tion, as was to be anticipated, was very poor, with food debris present around the necks 
of all the teeth. The patient could not eat fresh fruit without inducing gingival bleeding 
and, in addition, she frequently noticed spontaneous bleeding while engaging in activities 
which were completely unrelated to oral function, such as walking out-of-doors. 

At this appointment, nine months after the patient first noticed her condition, she was 
given large doses of vitamins—three capsules of multivitamins (Theragran: vitamins A, 
25,000 I.U.; D, 1,000 I.U.; B, 10 mg.; B., 5 mg.; niacinamide, 150 mg.; ascorbic acid, 150 
mg.), plus three 250 mg. tablets of ascorbic acid and eighteen capsules of desiccated liver 
daily.* Her diet was considered adequate and therefore was not altered. At this first 
sitting, a biopsy of the labial gingiva of the maxillary left first and second premolars 
was done. 

The microscopic study of the section revealed a strip of mucosal tissue lined on one 
side by a layer of thin, nonkeratinized, stratified squamous epithelium. The epithelium 
exhibited advanced hydropic degeneration with rupturing of many of the intercellular 
bridges. A layer of fibrin was seen bordering the peripheral aspect of the epithelium. In 
several sections, a distinct separation was noted between the basal layer of the epithe- 
lium and the underlying connective tissue. These spaces were filled with red blood cells 
and polymorphonuclear leukocytes. The underlying fibrous connective tissue stroma was 


*The vitamin supplements and desiccated liver for the third and fourth patients were 
generously supplied by E. R. Squibb & Sons, Inc. 
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acked with numerous plasma cells, lymphocytes, and histiocytes. In addition, a great 
any engorged capillaries were noted. The cellular infiltrate extended deeply into the 
troma, obliterating much of the collagen, which, when seen, exhibited either hyalinization 
r separation of the fibers due to edema. The findings were consistent with the diagnosis 


if desquamative gingivitis. 


The vitamin supplements were con- 


She 


No local prophylactic measures were instituted. 
inued until July 15, 1954, at which time they were discontinued until September. 


vas then instructed to continue with the vitamins until December, 1954. 


Fig. 10. 





Fig. 11. 


Fig. 10.—Case 4. May 1, 1954. Desquamated, hemorrhagic, and tender gingivae. Black 
ind white reproduction does not clearly show how inflammation spread to mucobuccal fold in 
left maxillary quadrant. 

Fig. 11.—Case 4. Feb. 24, 1955. Note improvement of mandibular anterior gingivae. 
Areas of keratinization of marginal gingival epithelium forming in the left maxillary pre- 
molar and molar area. The patient is still under treatment. 


When the patient was seen at the beginning of the fall semester, her gingiva ap- 
peared the same, clinically, as it had in July. However, she reported that there were no 
gingival pain, no gingival bleeding during mastication, and complete cessation of her spon- 
taneous gingival bleeding. She went on to say that her gingiva “felt stronger and not 


slippery.” She noticed, in addition, that a gingival inflammatory reaction oceurred when 


she became emotionally upset. 
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The patient returned on Dec. 16, 1954, at which time she was taught the Stillman 
ethod of toothbrush massage and instructed to use a soft-bristled brush. She was seen 
gain on Feb. 24, 1955, at which time the upper and lower anterior gingiva appeared pinker 
nd much firmer. She was instructed to use a hard-bristled teothbrush and to continue 
vith the same method of gingival massage and toothbrushing. Vitamin supplements were 


iseontinued. This ease is still under treatment. 


Discussion 


While an increasing amount of information regarding the clinical and 
microscopic aspects of desquamative gingivitis is being compiled, the specific 
etiological agent or agents have so far eluded the investigators. In addition, 
i consistent, practical, and safe therapeutic agent or group of agents for the 
condition has likewise not been found. Therefore, because of the wide latitude 
of responses resulting from hormonal therapy, the difficulty inherent in its 
application, and the possible undesirable side effects, it was felt that other 
previously reported therapeutic approaches should be modified and investi- 
vated further. One of us (H. R.) utilized this modified rationale in four 
patients manifesting the classic signs and symptoms of desquamative gingivitis. 
‘wo aspects of therapy were used. The first consisted of vitamin supplementa- 
tion and dietary correction in order to improve total mucosal integrity. The 
second therapeutic procedure was directed primarily at improving epithelializa- 
tion. This consisted of gingival massage, beginning with rubber cups and soft- 
textured bristle brushes. As the patient’s confidence was restored and im- 
provement of the tissue noted, the texture of the bristle was changed to hard. 

The emotional reaction of the patients, prior to treatment and during the 
actual treatment, were quite important. At the outset, they all manifested 
a fear of toothbrushing because of the anticipated pain and bleeding. When 
both the pain and bleeding diminished with the beginning of treatment, how- 
ever, each patient developed greater self-confidence and cooperated more 
fully in her toothbrushing efforts. The result was that stiffer-bristled brushes 
could soon be substituted for the softer variety. 

It was also noted during treatment that illness, improper toothbrushing, 
lack of adherence to the preseribed diet, and any intervening emotional up- 
heaval produeed a limited recurrence of the initial clinical symptoms. 


Comments and Conclusions 


It has not been our purpose to show, by this report, that a panacea has 
been found for the treatment of all varieties of desquamative gingivitis, as the 
number of cases treated (four) is far too small for us to be able to draw any 
final econelusions. However, because of this concept of treatment wherein 
the therapeutie agents are directed at both layers of the gingival mucosa, and 
because the therapeutie agents employed are well tolerated and cause no side 
effects, it would seem that such an approach would bear further investigation. 
It is possible that smaller doses of the vitamin preparations, as well as other 
constituents of the vitamin complexes, may produce a satisfactory result. 
Therefore, in future investigation modified doses or perhaps individual vi- 
tamins may be tried. The prime purpose of this study has been to stimulate 
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further investigation of the problem of clinical management of desquamative 
gingivitis, directing the emphasis toward obtaining optimum health and in- 
tegrity of all the involved mucosal layers. 

1. Four cases of desquamative gingivitis were treated with dietary ecor- 
rection, multivitamin preparations, desiccated whole liver, and progressively 
stimulating gingival massage. 

2. All eases responded favorably, objectively and subjectively. 

3. All patients showed exacerbation of the original symptoms whenever 
illness, improper toothbrushing, lack of adherence to the prescribed diet, 
and/or any intervening emotional upheaval occurred. 


The authors wish to express their appreciation to Drs. Samuel Charles Miller and 
Norman Alderman of the Department of Periodontia and to Drs. Charles G. Darlington 
and Gregory N. Brown of the Department of Pathology, New York University College of 
Dentistry, for their assistance in the preparation of this article. 
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Anesthesiology 


MANAGEMENT OF INTRAVENOUS ANESTHESIA TO CONTROL 
RECOVERY TIME 


ApriAN O. HussBe.i, D.D.S., Lona Beacu, Cauir., AND HaroLtp W. KroGu, 
D.D.S., WASHINGTON, D. C. 


HE paramount objectives of general anesthesia for ambulatory patients are 

safety, patient acceptance, and control of recovery time. The practice of 
early ambulation and even of earlier mobilization is very desirable. If patients 
continue to use their jaws immediately after surgery by talking, swallowing, and 
eating, the postoperative course of healing is markedly eased. Tissues surround- 
ing traumatized areas become stiff, swollen, and more painful if a period of 
inactivity is allowed immediately after surgery. Recovery time control increases 
patient safety, patient acceptance, office volume, and practice growth. Control 
should start with the patient’s first contact with the office to make the appoint- 
ment for surgery and should continue until the patient is dismissed. 


Preanesthestic Preparation of the Patient 


When the patient makes the appointment for surgery, he should be 
instructed to avoid solid food for four hours and liquids for two hours prior to 
surgery. Normal feeding until as close to the time of anesthesia as safety will 
permit is important in recovery time control. Long periods of inanition prior 
to anesthesia result in lowered resistance to depressant medication and slower 
detoxification, which lead to postoperative depression and increased recovery 
time. For this reason, normal feeding until four hours prior to operation is 
good practice. 

Due to nervousness, a few patients omit the evening meal the night before 
surgery and, if surgery is scheduled for the early morning, breakfast is also 
omitted. These patients then present themselves for surgery with an energy 
ebb that is associated with low blood sugar. The postanesthesia period for such 
patients can be markedly improved by giving intravenous glucose during and 
following surgery. For this purpose, one of us (A.O.H.) prefers to give in- 
travenously 500 e.c. of 10 per cent glucose in water to which is added 20 c.e. 
of absolute aleohol and a therapeutic dose of one of the B complex preparations. 
The advantages gained are less postoperative depression, a feeling of well-being 
after surgery, and shorter anesthesia ambulation time. . 
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We do not recommend premedication for ambulatory oral surgery patients 
except, in rare instances, for very nervous patients. What can be done with 


central nervous system depressant drugs, such as Nembutal and morphine, can 
be done more quickly, more pleasantly, and with precision with intravenous 
Pentothal sodium. Dosage of Pentothal sodium is decreased by premedication, 
but recovery time is prolonged due to the slowing of metabolism occasioned by 
the synergistic effect of the longer-acting depresent drugs when combined with 
Pentothal sodium. In a combined experience of more than 175,000 anesthesias 
by the intravenous technique, we have found Pentothal sodium to be the best 
drug available at this time. Accordingly, this article is written from the stand- 
point of Pentothal sodium anesthesia, although the conclusions apply equally 
to other ultrashort-acting barbiturates. 


Fig. 1.—Six trained hands working as a coordinated team are a minimum requirement for 
efficient anesthesia-surgery management. 


Planning the Surgery for Control of Recovery Time 


The surgery to be performed should be planned so that the operation will 
progress smoothly and decisively from one stage to the next. The surgeon and 
his assistants should have all necessary equipment at hand and should be ready 
to start the operation before the anesthesia is started. A minimum team of 
surgeon-anesthetist and two assistants, both of whom assist with surgery or 
anesthesia as the oceasion demands and are familiar with all parts of the 
anesthesia and surgery routine, will materially reduce operation time and reduce 
recovery time proportionately (Fig. 1). 
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The total surgery, when it is extensive, may be done advantageously in 
more than one stage in order to keep the operating time for each within reason- 
able limits for office procedures. Where at all practicable, operations should be 
kept short. Operations of more than twenty minutes are seldom necessary. 
The surgeon should resist the pressure from frightened patients to ‘‘get it all 
over with’’ at one appointment. Recovery time is less subject to wide variations 
in patient response when the patient’s capacity quickly to absorb the total dose 
of the barbiturate into his body tissues is not exceeded.’ Following this general 
poliey will avoid the necessity of releasing depressed and unsteady patients 
after long periods in the recovery room. These depressed patients adversely 
affeet publie relations and practice growth. 


Dosage in Relation to Recovery Time 


Regardless of the length of the operation, the total dosage of Pentothal 
sodium administered has a direct effect on the anesthesia-ambulation interval. 
To minimize the total dosage of Pentothal sodium, the level of anesthesia should 
be no deeper than necessary to cover the immediate surgical stimili.* The 
surgery-anesthesia team should know which effect of the drug is desirable at 
each stage of the operation. The impressions which can be gained by all mem- 
bers of the surgery-anesthesia team from personally being put to sleep by 
Pentothal sodium are helpful, as they give a clearer concept of the effects of 
the drug. The experienced anesthesia-surgery team is aware of the level of 
anesthesia at all times and is able to anticipate the level required for the various 
stimuli to be encountered. Incising and elevating periosteum require only light 
surgical anesthesia. Light surgical anesthesia is sufficient for extractions also. 
Other, more time-consuming procedures can be done at a lighter plane with 
cough and gag reflexes active. By such accurate control, the total dosage of 
Pentothal sodium is kept at a minimum and recovery time is shortened. Ideally, 
the patient is responding to spoken requests at the close of the operation. This 
is usually possible, as the smoothing of bone and suturing which conelude most 
oral surgery procedures may be done with analgesia-amnesia. This analgesia- 
amnesia effect is a most valuable characteristic of Pentothal sodium. 

Optimum initial dosage varies greatly, even for the small amounts required 
to produce the light anesthesia required for oral surgery. To understand this, 
it is helpful to consider the differences in patients’ reaction to their environment. 
Kvery patient presents himself for surgery with a personal level of irritability. 
The most frightened patient may be extremely anxious. The phlegmatie patient 
may show interest or anticipation without fear. Intravenous barbiturates effect 
the level of the patient’s response to his environment. With Pentothal sodium 
we can reduce the level of irritability of the extremely anxious patient to the 
level of the phlegmatie patient. 

Using progressively larger doses, we ean decrease this irritability through the 
successive clinical states of euphoria, amnesia, anesthesia, respiratory depression, 
respiratory arrest, and death. The amount of Pentothal sodium required to 
reach a desired level of irritability in a given patient depends on the patient’s 
level of irritability, at which we start, as well as his age, size, and general 
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vitality. These factors determine the optimum induction dose for each patient. 
Clinieal experience with a well-standardized routine can soon make possible 
quite accurate estimation of optimal induction doses. 

Following the induction, the size and frequency of necessary subsequent 
intermittent injections are greatly influenced by the degree of surgical stimula- 
tion. A larger dose to produce greater depth of anesthesia is required to 
protect the patient against strong stimuli. Strong stimulation also shortens 
the duration of the anesthesia thus produced. If expected severe stimuli do 
not occur following a dose caleulated to produce a depth of anesthesia to cover 
a severely painful part of the operation, the resultant level of anesthesia will 
be deeper and will last a longer period of time. Therefore, an experienced 
surgeon provides a continuing stimulation which facilitates balancing these 
depths and time factors of the anesthesia level. 


Effect of Pentothal Hypothetical Patient—Woman 120 ibs. age 30 yrs 
on the level of Extremely anxious-No pre-med 
response to stimuli. No surgery 
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Fig. 2.—The effect of three different methods of administration of Pentothal sodium may 


be compared on this graph. Note the small dose required to produce surgical anesthesia if 
it is given rapidly. Note that twice the dose does not produce anesthesia if given by drip. 


Method of Administration and Effect on Recovery Time 
The way Pentothal sodium is injected effects recovery time equally as much 
as the amount injected. For example, consider the hypothetical patient in Fig. 
2. This extremely anxious, 130-pound, 30-year-old woman has had no pre- 
medication. If a small dose of 200 mg. of Pentothal sodium (8 ¢.c. of 2.5% 
‘solution) is injected in three seconds, the resultant level of anesthesia may allow 
the extraction of several teeth. The recovery curve rises rapidly. If 300 mg. 
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50 per cent more) is given in three intermittent doses of 100 mg. each, we 
only approach surgical anesthesia and the recovery curve rises slowly. If 400 
ng. (double the first dose) is given by drip over a three-minute period, we can 
expect no more than a period of amnesia. Total dosage and recovery time for 
short operations are greatly increased when administration is by drip or small 
‘ractional doses. Fast inductions reduce the incidence of laryngospasm during 
the indueation period.‘ 

The effects of these different methods of induction illustrate the fact that 
the level of anesthesia produced is directly proportional to the concentration of 
Pentothal sodium in the blood reaching the central nervous system at any one 
time. It is also noteworthy that the greatest depth of anesthesia obtained from 
any one reasonable dose is obtained at the time the drug reaches the central 


nervous system on its first eyele. 





fete scr 





Fig. 3.—The injector shown here allows unlimited variation in size and rate of inter- 
mittent injections. It obviates the need of an extra person to hold a syringe. 


Equipment for Surge Technique 


9- 
5 


For the reasons just stated, we advocate the so-called ‘‘surge technique,’ 
that is, rapid injection of the induction dose or necessary increments in order 
to concentrate the drug and thus produce a greater effect than would be the 
case if the drug were injected slowly. The injector (Fig. 3) makes possible the 
repeated use of this principle to sustain anesthesia without using more concen- 
trated solutions and without vein irritation. It also obviates the need for a 
fourth person to hold a syringe or change syringes during operation.” Rapid 
injections require more skill and care in making the venipunctures to avoid 
extravenous injections of Pentothal sodium.’ It is hardly necessary to mention 
that this method requires the seasoned judgment and skill of an experienced 
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anesthetist familiar with the surgical procedures. When this method of 
administration is employed, less postoperative depression and shorter recovery 
time will follow the operation. 


Adjuncts to the Intravenous Method 

The effect of Pentothal sodium on metabolic rate and irritability makes 
possible the supplemental use of nitrous oxide with high percentages of oxygen.* 
For longer oral surgery procedures, this supplement can allow less total dosage 
of Pentothal sodium and shorter recovery time. If the advantages of Pentothal’s 
pleasant and quiet induction are to be utilized, a few minutes will be required 
to attain an effective partial pressure of nitrous oxide. This is so because 
Pentothal sodium depresses the respiratory center, resulting in reduced respira- 
tory volume exchange (Fig. 4). With this reduced ventilation, three or four 
minutes may be required to wash out the inert nitrogen and replace it with 
nitrous oxide. Many oral surgical procedures are completed in less time than 
is required to establish the nitrous oxide as an effective adjunct. If a Pentothal 
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Fig. 4.—Kffects of Pentothal sodium. As the level of irritability is decreased, metabolic rate 
and respiration are proportionately decreased. 


sodium induction is given and an operation of less than four minutes is not 
started until effective partial pressures of nitrous oxide are built up, the 
resultant total dosage of Pentothal sodium will be greater than if nitrous oxide 
were not used and the operation were started immediately after the induction of 
Pentothal sodium. Recovery time will be longer for operations of less than 
four minutes if this routine is followed. When the operation is to be longer 
than four minutes or when there is reasonable doubt as to the length of operating 
time which will be necessary, it is helpful to start the operation and the admin- 
istration of nitrous oxide and oxygen (80-20) as soon as the Pentothal induction 
is complete (about ten seconds, average). Then, if the operation proves to be 
long, the total Pentothal sodium dosage will be reduced, as smaller and less 
frequent intermittent injections of Pentothal sodium will be required during the 
maintenance period. Increased incidence of nausea due to the nitrous oxide some- 
times defeats the purpose of this supplement and results in inereased recovery 

-time. The more skillful the surgeon and his assistants, the less indication for 
this combination, 
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Oxygen does not influence recovery time unless anoxia is present. Hyper- 
ventilation sometimes oceurs if gas machines are used improperly to give oxygen 
and exeessive earbon dioxide is allowed to accumulate in the apparatus or in 
the patient. Care should be taken to adjust the exhaling valve on the gas 
machine to avoid excessive accumulation of carbon dioxide when giving oxygen. 
Hyperearbia may produce nausea, headache, and vertigo and thereby increase 
recovery time. Prolonged hypoventilation with resultant hypoxia, due to partial 
obstruction of the airway, may also result in a shocked and depressed patient and 


increased recovery time. 


Recovery Time Control for Small Children 

Prolonged disorientation characterizes the recovery period of children under 
s years of age when Pentothal sodium alone is used. When nitrous oxide-oxygen 
alone is used, the reeovery period is frequently marked by crying. Reimer® 
developed a method which overcomes the disadvantages of both agents used 
alone. A nitrous oxide-oxygen induction is started with the machine set to 
deliver 10 per cent oxygen. Just before the excitement stage is reached, the 
venipuncture is made and a small dose of Pentothal sodium (25 to 75 mg.) is 
given. Light surgical anesthesia is immediately established without excitement. 
The oxygen setting is inereased to 20 per cent for the maintenance period. 
Surgical anesthesia may be maintained for long periods by additional very 
small injections of Pentothal sodium, provided that adequate ventilation is not 
prevented by obstruction or central depression. The total dosage of Pentothal 
sodium is usually less than one-half that which an induction of Pentothal sodium 
alone would require. This technique is followed by a fast, calm recovery, which 
is a marked improvement over the recovery period of either agent alone for 
young children. The nitrous oxide induction is not objectionable to most chil- 
dren under 8 years of age and the venipuncture is not remembered. However, 
children, too, have heard of the intravenous method and some may ask for the 
needle first. In that event, a nonsleep-producing dose which will not appreciably 
depress respiration may be given and the nosepiece then placed with the machine 
set to deliver 20 per cent of oxygen with the nitrous oxide. 


Recovery Room Care in Relation to Anesthesia Ambulation Time 


It is most desirable to keep the patient in the operating room until the 
swallowing, gag, and cough reflexes are active. We should not assume that the 
need for complete anesthesia equipment and the anesthetist’s skill will not arise 
following operation until these protective reflexes are active. Recovery from 
Pentothal sodium is such a delightful, relaxed state that most patients would 
sleep happily for several hours in the recovery room if not regularly disturbed 
hy the recovery nurse. A cup of coffee, given as soon as the patient is alert 
enough to sit up and drink it, is weleomed by most patients and markedly shortens 
the anesthesia-ambulation interval. The caffeine in coffee is a central nervous 
system stimulant which raises the level of the patient’s response to his environ- 
ment, This effect directly opposes the effect of Pentothal sodium, 
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Summary 

General anesthesia for ambulatory oral surgery patients demands control 
of recovery time. Patient safety, patient acceptance, and practice growth are 
dependent on successful management of recovery time. Control of recovery time 
starts with the making of the surgical appointment and continues until the 
patient is dismissed after surgery. 

Operating time, depth of anesthesia, and the drug and method of administra- 
tion determine the recovery time. Efficient teamwork and proper equipment are 
necessary for the methods which allow optimum recovery time control. Merely 
a safe anesthesia is not good enough for the ambulatory oral surgery patient. 
The anesthesia and oral surgical steps must be closely coordinated. The stereo- 
typy of specialized oral surgery practice (narrow field, positioning of patient 
and personnel, routine sequential use of instruments, and general motions) 
allows the training of surgery-anesthesia teams which are efficient and skillful 
beyond that which is possible in general operating rooms.’ Moreover, some 
of the complicated techniques which are routine in oral surgery offices are very 
difficult to do in the hospital. Therefore, it is important for the oral surgeon 
to develop even better office techniques and improve recovery time control so 
that the seope of his office oral surgery procedures can be increased. The method 
for accomplishing this has been described. 

References 
1. Brodie, B. B., and others: Fate of Thiopental in Man and Method for Its Estimation in 


Biological Material, J. Pharmacol. & Exper. Therap. 98: 85-96, 1950. 

2. Krogh, H. W.: Intravenous Anesthesia in Office Practice, J. Oral Surg. 13: 138-148, 1955. 

. Guedel, Arthur E.: Inhalation Anesthesia; a Fundamental Guide, ed. 2., New York, 
1951, The Macmillan Company. 

. Hubbell, A. O.: Laryngospasm in Oral Surgery, J. Oral Surg. 12: 286-292, 1954. 

5. Drummond-Jackson, J. L.: Intravenous Anesthesia in Dentistry, New York, 1952, Staples 
Press, Inc. 

. Hubbell, Adrian O.: Pentothal Sodium Anesthesia for Dental Surgery in Office Practice 
and Control of Recovery Time, Anesthesiology 4: 174-180, 1943. 

. Hubbell, A. O., Reimer, C. J., and Lucchetti, F.:  Venipuncture Technic, J. Oral Surg. 6: 
150-153, 1948. 

Krogh, Harold W.: Use of Thiopental Sodium in Dental Surgery, J. Oral Surg. 5: 

337-344, 1947. 

. Reimer, Carl J.: Personal Communication. 

. Stubbs, Donald E.: Mechanical Efficiency and Teamwork in Surgery, Am. Surgeon 21: 
637-638, 1955. 





Oral Pathology 


AN UNUSUAL PLEOMORPHIC ADENOMA-LIKE TUMOR IN THE WALL 
OF A DENTIGEROUS CYST 


Report of a Case 
F, A. C, Ornuers, L.D.S., F.D.S.R.C.S.(ENG.), SmNGAPORE, MALAYA 


HE patient, a 15-year-old Chinese girl, was first seen in September, 1953. 

She complained of a right-sided facial swelling of more than two months’ 
duration. She stated that it had started as an acute, painful swelling which 
partially subsided after discharging pus intraorally. There had been an inter- 
mittent discharge of pus since then. The girl had a right-sided hemiplegia, 
but she was otherwise in good health. She also possessed mandibular tuber- 
culated premolars.* 

On examination, there was a noticeable swelling of the facial aspect of 
the right maxilla. The labial and palatal alveolar plates were markedly ex- 
panded between the right maxillary lateral incisor and the right second molar 
regions. Labially, the bone ‘‘gave’’ on pressure but it was not unduly tender. 
All teeth were present in the region of the maxilla except the first molar and 
second incisor, which had been extracted previously. The canine also was 
missing. 

Radiographs showed a large dentigerous cyst involving the canine. The 
latter had been displaced appreciably upward. 

It was decided to marsupialize the cyst under local anesthesia. At opera- 
tion, a large eystie eavity, which extended to just below the orbital floor, was 
exposed. A mucopurulent fluid escaped. The crown of the canine was 
located at the anterosuperior aspect of the cavity. It was noticed that the 
cyst lining was abnormally thick and friable, and a small portion was removed 
for biopsy. The premolars were extracted. The cavity was packed with 
ribbon gauze soaked in acriflavine emulsion. The opening was later kept 
patent (Fig. 1) by means of an obturator. Fig. 2, A is a radiograph taken two 
weeks after operation. 

A pathologie report of adenoameloblastoma was received. 

Nothing further was seen of the patient, despite frequent efforts to recall 
her, until September, 1954, exactly one year later. By then the expansion of 


From the Department of Dentistry, University of Malaya. 
*An anomalous form of premolar, common in Chinese, which bears a tubercle, often with 
1 central pulpal extension, on the occlusal surface. 


41] 





412 F. A. C. OEHLERS 


the right maxilla had reduced considerably and she had experienced nothing 


abnormal in the area of the lesion. The patient had discarded the obturator 


construeted for her after three months’ use and the opening into the cystic 


cavity appeared to have closed. 


Fig. 1.—View of opening leading to the cystic cavity following the first operation. 


A, B. 


Fig. 2—A (taken two weeks after the first operation) shows the original extent of 
the lesion as compared with B, which was taken twelve months later and which shows a 
marked decrease in size of the lesion following marsupialization. In both radiographs, ir- 
regular radiopaque masses can be seen near the incisal aspect of the canine. 


Radiographs showed that the cystic area had by then decreased considerably 
A well- 


in size and that the canine was lying closer to the surface (Fig. 2, B). 
defined lamina dura surrounded the cystie cavity, within which a few radio- 
paque areas were noticed. Full-mouth radiographs showed no other abnor- 
mality. 

Under general anesthesia, a buccal flap was reflected and thin bone over- 
lying the buceal and inferior aspects of the growth was removed with rongeur 
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oreeps. The growth with the attached canine was easily shelled out in toto, 
eaving a smooth-walled cavity in the maxilla, Healing progressed unevent- 
ully, and up to the time of writing there has been no evidence of recurrence. 

Specimen.—The specimen was a pear-shaped, solid mass of tissue, fibrous 
| consistency, through which the root of the canine extruded. Radiographs 
f the specimen (Fig. 3) show the embedded canine and irregular radiopaque 
reas within the lesion. 


a ee 





g. 3 Radiographs of the specimen removed at the second operation. Irregular calcified 
masses can be seen within the lesion. 


| 








Fig. 4.—Photograph showing the cut surfaces of the specimen. (Magnification, X2.2.) 


The specimen was cut axially. The cut surface of the growth (Fig. 4) 
gave the appearance of solid fibrous tissue interrupted by a slitlike space 
which ran axially and which separated the crown of the embedded canine 
from the growth. One-half of the cut specimen was decalcified and sectioned. 
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Pathologic Findings.—Sections of the tissue removed at the first opera- 
tion in 1953 (Fig. 5) show a peculiar glandular tissue in which well-defined 


i 
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ducts lined by cuboidal or columnar epithelium are conspicuous. The stroma 
is scanty, but a homogenous basophilic material which resembles myxomatous 
tissue is present in areas. Remnants of ealcified tissue (the tissue was not 


decalcified) can be seen. 

I was not in agreement with the original diagnosis of adenoameloblastoma 
and sections, together with a full report ef the case, were later submitted to 
Professor H. G. Radden' and Professor R. A. Willis? for their views. 


Both Radden and Willis agreed that the tumor was not an ameloblastoma. 
Willis states: ‘‘Two of the slides show an unusual tumor with a clumped and 
whorled pattern which, however, is clearly of glandular type, since it con- 
tains plenty of acini in continuity with the less typical tissue.’’ 


Fig. 5.—Microphotograph of tissue removed at the first operation. Note the glandular char- 
acteristics of the epithelium and the well-defined ducts. (Magnification, x90; reduced %.) 


Sections of the specimen removed at the second operation show the 
canine sectioned along its long axis and with its crown and part of its root 
embedded in soft tissue (Fig. 6). The latter consists, for the most part, of 
fibrous tissue, and the collagen fibers at the periphery are arranged parallel 
to the surface of the growth to form a well-defined capsule. The capsule is 
breached at one area and the opening leads to a central slitlike space lined by 
stratified squamous epithelium. The epithelial lining is hyperplastic and 
ramifies deep into the underlying fibrous tissue (Fig. 7). These branches are 
cut in various planes, producing isolated islands and strands of stratified 
squamous epithelium within a fibrous stroma. Except in one area at the 
lingual aspect of the crown of the embedded tooth (Fig. 8), the epithelium 
exhibits no glandular arrangement. Deeply stained round or ovoid calcified 
bodies are present within several of these groups of epithelial cells. In areas, 
these small calcified bodies have coalesced to form larger lobulated masses 
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Fig. 9). A careful study of the sections confirmed that these calcified bodies 
ire associated with the epithelial cells and not with the connective tissue 
stroma. A round-cell infiltration is present in the vicinity of the central space 
ind the breach in the capsule. The pulp of the canine exhibits reticular and 
-ystic degeneration. A few pulp stones are present. 





Fig. 6. Fig. 7. 

Fig. 6.—Longitudinal section (decalcified) of one-half of the specimen. The collapsed 
cystic cavity appears as a slitlike space lined on either side by nyperplastic, stratified squa- 
mous epithelium. Within the thick connective tissue wall are irregular calcified masses which 
are associated with groups of epithelial cells. A breach in the cyst wall can be seen at the 
lower part of the section. A round-cell infiltration around this tract and around the cystic 
space probably indicates the presence of a fistulous tract between the cystic and oral cavities. 
The pulp of the tooth exhibits reticular and cystic degeneration, and_a pulp stone can be 





seen. Areas a and b are shown in higher magnification in Figs. 7 and 8, respectively. 
(Magnification, 4.5; reduced %.) 
Fig. 7.—Higher magnification of area a in Fig. 6. The epithelial cyst lining ramifies 


deep into the underlying fibrous tissue. Groups of epithelial cells with associated calcified 
bodies, c, can be seen. (Magnification, x35; reduced %.) 


Willis is of the opinion that ‘‘there has been a dental cyst with glandular 
tissue akin to salivary glands in its wall and that this tissue has produced a 
tumor akin to the pleomorphic tumors of the salivary glands.’’ He further 
states: ‘‘This tumour is a relatively benign one, and unlikely to recur now 
that it has evidently been thoroughly removed.’’ 
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Fig. 8.—Higher magnification of area b in Fig. 6. Remnants of glandular tissue similar to 
that seen in Fig. 5 are present in the cyst wall. (Magnification, x50; reduced 1%.) 


Fig. 9.—Higher magnification of area c in Fig. 7. The calcified bodies are essentially 
round or ovoid in shape, and several have coalesced to form larger lobulated masses. They 
are immediately surrounded by stratified squamous epithelial cells and closely resemble sali- 
vary stones. (Magnification, x280; reduced ¥%.) 
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Discussion 


This case is reported because of its unique features. A pleomorphic 
adenoma (mixed salivary tumor) arising within the wall of a dentigerous 
cyst, as Willis interprets the sections to represent, must be an extreme rarity. 
[ have been unable to trace any literature on a similar condition. 

One can only speculate as to the origin of the aberrant glandular tissue 
which gave rise to the tumor. It would not be unreasonable to surmise that 
this tissue resulted from proliferation and subsequent differentiation of the 
epithelial cyst lining. These cells, having originally been derived from the 
basal cells of the oral epithelium, possess the potentiality to differentiate in 
this manner. The mucoid nature of the fluid that escaped during the first 
operation may be attributed to the fact that the glandular secretion discharged 
into the eystie cavity. Further, serial sections of the specimen removed at the 
second operation show a connection between the seemingly sequestrated groups 
of epithelial cells within the cyst wall and the epithelial cyst lining itself. 
Except for one small area, these epithelial groups, however, possess no obvious 
glandular characteristics, but the calcified masses formed in association with 
them closely resemble salivary stones. The latter possibly resulted from 
deposition of inorganic salts around nidi of necrotic tissue in what were 
originally acini of glands or duets. The presence of infection and the 
attendant suppuration which had occurred earlier could have contributed to 
this stone formation which, in turn, led to subsequent atrophy of the glandular 
tissue. This, together with the collapse of the cystic cavity caused by mar- 
supialization and later by the persistence of a fistulous tract between the 
eystic and oral cavities (as indicated in Fig. 6), would explain the marked 
reduction in size of the growth that occurred after the first operation. The 
tumor, therefore, must have been very benign. Nevertheless, in view of the 
features seen in the earlier sections, the progress of the lesion was contrary to 
expectation. Indeed, had the patient returned when she was asked to after 
these sections had been studied, it is likely that a more radical operation, 
possibly a maxilleetomy, would have been undertaken. 

I am grateful to Professors H. G. Radden and R. A. Willis for their comments on the 
case and to Mr. K. P. Yap who prepared the photographs and microphotographs used as 
illustrations. 
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PERSISTENCE OF IMMATURE ENAMEL IN AN EMBEDDED TOOTH 


FRANK R. SHRorr, D.D.S.,* DUNEDIN, NEw ZEALAND 


HIS article reports observations on a tooth which had been embedded in 

the lower jaw for over forty years. These observations lend support to 
the theory that the final calcification of enamel is mediated via the dentine 
and dental pulp. 

An edentulous female patient, aged 46 years, was referred by a medical 
practitioner for the treatment of severe neuralgic pain in the left mandible 
of three to four days’ duration. The left lower jaw was painful on palpation 
and there was slight swelling and tenderness over the left mental region. A 
radiograph showed -the presence of what appeared to be an inverted, mal- 
formed tooth in the premolar region (Fig. 1). The greater part of this tooth 
was embedded in bone, from which it was separated by a well-defined fibrous 
capsule. The apex was protruding through the bone, yet still covered by 
the oral mucosa. The tooth was removed surgically by Dr. A. D. Macalister 
of the Oral Surgery Department of this School, and sent to me for miero- 
scopic examination. 

Observation.—The root of the tooth was malformed but complete. The 
crown was covered almost entirely by a light-colored material which resembled 
cementum in appearance and texture. The tooth was decalcified and sectioned 
longitudinally. The general appearance of these sections is shown in Fig. 2. 

Microscopic examination showed that the entire crown was covered by a 
cementum-like material which was quite thick. The structure of this ma- 
terial was variable, cellular and acellular cementum and true bone being rep- 
resented in different parts of the sections (Fig. 2, PC, C, and B). Beneath 
this cementum, on the occlusal surface and extending for a short distance 
down the sides, was a layer of young unealcified enamel matrix (Fig. 2, E’). 
This enamel was still in its early organic fibrillar state and was not acid 
soluble (Fig. 3). In the middle third of the crown the enamel was completely 
missing and the cementum was continuous with the dentine, blending almost 
impereeptibly with this tissue (Figs. 2 and 4). In the most cervical region 
of the crown, enamel had formed normally to its full width, had completely 
ealcified, and thus was totally acid soluble (Figs. 2, 2” and 5, E”’). 

The dentine (Figs. 2, D’ and 4, D’), which had formed at the same time 
in relation to the young unealeified enamel, was normal both in structure and 
in quantity and showed a distinct layer of predentine terminating at the line 
of junction between the organic enamel and the dentine (Fig. 6, P). This den- 


*Associate Professor of Oral Pathology, University of Otago, Dunedin, New Zealand. 
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ine was separated by a very definite line (Fig. 6, 1) from a structureless cal- 
ified tissue immediately beneath it while, beneath this again, more normal den- 
ine had continued to form until the root was completed (Figs. 2, D”, 4, D”, 
There was no continuity between the dentinal canals of the two 


nd 6, D’”). 
ots of dentine, the canals of one being cut off from those of the other by the 


ivaline calcified tissue. 





embedded premolar tooth. 


Fig. 1. 





showing the general arrangement of 


Fig. 2.—Low-power view of a decalcified section, 
Zone; OC, cellular cementum; PC, acellular cementum; @ an 
BE’, preinjury enamel 





the different tissues. B, 

where cementum blends imperceptibly with the post-injury dentine; 
still in its organic acid-insoluble state; EL”, postinjury enamel fully calcified and acid-soluble; 
D’, preinjury dentine separated by the line of injury an 
the postinjury dentine, D”. (Magnification, x20; reduced 3/10.) 


d b, area 


hyaline atubular dentine, L, from 
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Fig. 4. 


Fig. 3.—Higher magnification of the preinjury organic enamel. 
characteristic prismatic outline. 


Fig. 4.—Higher magnification of the area (b) in Fig. 2 


S, Surface showing the 
(Magnification, 630; reduced 3/10.) 

2. HH’, Preinjury organic enamel; 
D’, preinjury dentine separated by the line, L; from the postinjury dentine, D”. C, cementum- 
like tissue blending imperceptibly with the dentine at Y; X, area of resorption of preinjury 
dentine and replacement by calcified tissue. (Magnification, 108; reduced 3/10.) 
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Fig. 7.—Higher magnification of the cementum, C, covering the organic enamel, E’. 
Note how this cementum tends to penetrate between the individual prisms of the enamel. 
(Magnification, 810; reduced 3/10.) 


h ae 


Fig. 8.—Higher magnification of the cementum, C, covering the calcified enamel, BE”. (Magni- 
fication, 1,275; reduced 3/10.) 
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An examination of the surface of the unealcified enamel matrix (Fig. 3, 

showed the typical prismatic form but it also showed that the cementum 
hich had covered this tissue had penetrated between the individual prisms 
Fig. 7). This would tend to suggest that, in the early stages of enamel 
mation, a space exists between the individual prisms—a space which only 
iter becomes filled with the so-called interprismatic substance. 

The cementum which covered the organic enamel had a surface quite 
lifferent from that which covered the fully ealeified enamel of the cervical 
egion. In the first instance the cementum surface was rough, bore the dis- 
‘inet prismatie outline, and penetrated between individual prisms, while in the 
itter instance the surface was completely smooth (Fig. 8). 


Discussion 


The appearances seen microscopically suggest that at some time in early 
infaney, after approximately 0.5 mm. each of enamel matrix and dentine had 
formed, the developing tooth was subjected to an injury and that this injury 
resulted in complete destruction of the more occlusally placed ameloblasts 
which were functioning at that time, but did not damage those in the cervical 
region which had not yet fully differentiated. 

The effects of this injury were complete cessation of further enamel 
formation in the oeelusal region and temporary cessation of related dentine 
formation. Following the injury, the formation of the cervical enamel and 
the rest of the dentine continued to completion. The nature of the injury 
is a matter of conjecture, but the final position of the completed tooth sug- 
gests traumatie displacement. 

No further enamel was formed over the occlusal portion of the tooth and, 
moreover, the enamel matrix which had formed before the injury remained in 
its primitive organic form from the time of injury until the time of extrac- 
tion of the tooth, a period of over forty years. The destruction of the amelo- 
blastic organ resulted in contact between the follicular tissue and the enamel 
and dentine of the tooth with the consequent deposition of cementum over 
the entire crown, an occurrence which is not unusual in embedded teeth. In 
certain locations some resorption preceded the deposition of cementum. 

It is apparent that the dentine formed before the time of injury has been 
completely separated from that formed after injury by a layer of hyaline 
atubular dentine and that this separation has resulted also in the predentine, 
which had just formed before injury, remaining in its unealcified state 
throughout the period of forty-odd years. This would suggest that the final 
calcification of dentine must be mediated by way of the dentinal canals or 
their contents. 

It is a well-known fact that if a portion of the ameloblastie organ de- 
generates before the tooth has fully formed, no more enamel matrix is formed 
in that area, but that which has formed eventually becomes completely cal- 
cified, giving rise to the appearance seen in Fig. 9. In the present case, how- 
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ever, loss of a portion of the ameloblastie organ has resulted not only in lack 
of further enamel formation, but also in the persistence of the unealcified state 
in that portion of the enamel matrix already formed in that region. 





Fig. 9.—Ground section of an incisor tooth which has suffered injury to the ameloblastic 
organ in the early stages of its formation. Note that the preinjury enamel in this case is 
fully calcified and that, although there is a slight accentuation of the related incremental line 
in the dentine, there is no discontinuity of the dentinal canals. (Magnification, X34; 


reduced 4.) 


The reason for the failure of calcification during the forty-year period 
must be attributed to the cutting off of both the preinjury enamel and dentine 
from the remaining dentine and dental pulp by the hyaline barrier. This 
would tend to support the view that the final calcification or maturation of 
enamel matrix is mediated through these latter tissues?’ and that, if a barrier 
is imposed between the pulp and the forming enamel, complete calcification 
of the latter tissue will not take place. These findings do not necessarily rule 
out the possibility of the total calcium salt content being present in enamel 
matrix as soon as it is laid down,’ but they do suggest that, in that event, the 
final crystallization or maturation is mediated by way of the intact dentine 
and dental pulp. 

In studying several embedded teeth in a dog, Worman® also noticed un- 
‘ calcified enamel in all cases. In reviewing his published photomicrographs, 
it is apparent that many of these areas of immature enamel were related to 
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gions of dentine which had been cut off from communication with the dental 
lp by resorptive processes. The persistence of this organic enamel in Wor- 
in’s ease was thus most probably due to a loss of continuity between it and 
e pulp similar to that deseribed here. In Worman’s ease, discontinuity was 
‘eeted by resorption, while in this case it was brought about by formation 
an atubular hyaline dentine barrier. 

Further investigation of these tissues is being carried out with the aid 
the electron microscope. 


Summary 
1. Observations on an inverted tooth which had remained embedded in 
ie lower jaw for over forty years are reported. These observations show that 
the tooth suffered an injury in early infancy. 
2. The enamel and dentine formed before the time of injury remained 
their immature states during the whole forty-year period, while the re- 
naining tisues developed to completion. 

3. As the tissues formed prior to the injury were cut off from the dental 
pulp by a hyaline atubular dentine barrier, it is suggested that the failure 
of their maturation was due to this separation from the dental pulp. 

4. This supports the view that the final calcification of enamel and dentine 
is mediated through the intact dentine and pulp. 

5. There is some evidence that interprismatic substance is not present in 
immature enamel. 
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SODIUM AND POTASSIUM CONCENTRATIONS IN THE SALIVA OF 
NORMOTENSIVE AND HYPERTENSIVE SUBJECTS 


WILLIAM NIEDERMEIER, M.S., SaMuEL DreIzEN, D.D.S.,* Rosert E. Stone, M.D.,* 
AND Tom D. Spies, M.D., Cuicaco, ILu. 


INCE the development of flame photometry as an accurate and dependable 

method for the determination of sodium and potassium in foods, water sup- 
plies, and biologic tissue and fluids,’~* our attention has been directed toward 
understanding sodium and potassium metabolism in the human being. Of 
particular interest to us is the role of the adrenocortical hormones in regulating 
the metabolism of these ions.*»® All the adrenocortical hormones studied thus 
far that affect sodium and potassium metabolism tend to promote renal retention 
of sodium and excretion of potassium, thus causing an elevation of systemic 
blood pressure.*® Because of the effect of these adrenocortical hormones on 
sodium metabolism and blood pressure, and since the sodium concentration of 
tissues and blood serum is greater in hypertensive patients than in normotensive 
subjects,?°? it has been postulated that the hormones of the adrenal cortex may 
be implicated in the pathogenesis of essential hypertension. 

We and other investigators have shown that the sodium and potassium con- 
centrations of human saliva are affected by the administration of desoxycorticos- 
terone acetate (D.0.C.A.), 17-hydroxy-11-dehydrocorticosterone (cortisone), and 
pituitary adrenocorticotropic hormone (ACTH).'*¥© The present study was 
devised to determine (a) whether the sodium and potassium concentrations of 
the saliva of patients with essential hypertension differ significantly from that 
of normotensive subjects and (b) whether the saliva sodium and potassium con- 
centrations are directly and immediately related to the dietary intake of these 


elements. 
Material and Methods 


The concentrations of sodium and potassium were determined in the saliva 
of seventy-nine arbitrarily selected subjects. Of these, forty-two (twenty-four 
white females, five Negro females, twelve white males, and one Negro male) were 
normotensive, either with nonspecific complaints or with nutritional deficiency 

Northwestern University studies in nutrition at Jefferson-Hillman Hospital, Birmingham, 


Alabama. From the Department of Nutrition and Metabolism, Northwestern University 


Medical School, Chicago, Illinois. 
This study was supported by grants from the Ciayton Foundation for Research. 
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iseases in remission. Thirty-seven (thirty white females, four Negro females, 
vo white males, and one Negro male) were hypertensive patients in whom 
lood pressure readings persistently and repeatedly exceeded 160/90. None 
ad evidence of congestive heart failure and none received any treatment during 
1e course of the study. The mean age for the normotensive group was 53 
ears; for the hypertensive group, 57 years. 

Samples of resting and paraffin-stimulated saliva were collected from each 
erson in the morning before breakfast and before brushing the teeth. (The 
araffin blocks used were found free of detectable amounts of sodium and 

otassium.) The time required to obtain 1.5 ml. of resting saliva was recorded. 

Since the sodium and potassium concentration of paraffin-stimulated saliva 
aries with the duration of the stimulus,” the collection period for the stimulated 
amples was limited arbitrarily in each instance to exactly sixteen minutes. 

All samples were collected in specially cleaned graduated centrifuge tubes. 
[he samples were then centrifuged, the volume of supernatant was recorded, and 
the rate of flow of the saliva caleulated in milliliters per minute. Sodium and 
potassium were determined with a Perkin-Elmer Model 52-A flame photometer, 
ising the internal standard technique.’:? The sodium and potassium content 
of each sample was ealeulated as milliequivalents per liter. 

To determine the effect of sodium and potassium intake of the subjects on 
the saliva eoneentration of these elements, two groups of subjects were selected, 
each group consisting of six normotensive subjects and six hypertensive sub- 
jects. The daily diets of the two groups were supplemented, respectively, with 
known amounts of sodium chloride or potassium chloride. Administration of 
these salts was begun after a preliminary period of three to thirteen days, 
during which base line values were obtained. The salts were given post- 
prandially in gelatin eapsules for three to six days. Daily samples of resting 
and paraffin-stimulated saliva obtained from each patient throughout the con- 
trol and test periods were analyzed for sodium and potassium. 


Observations 


As shown in Table I, there is a striking difference between the mean 
sodium concentration of both unstimulated and stimulated saliva of normotensive 
and hypertensive subjects, which is statistically significant. For unstimulated 
saliva, the mean sodium level for the normotensive group was 11.2 + 5.5 milli- 
equivalents per liter; the mean for the hypertensive group was 7.4 + 4.1 milli- 
equivalents per liter. In 32 per cent of the hypertensive patients, the sodium 
concentration of unstimulated saliva exceeded minus 1 standard deviation of 
the mean for the normotensive subjects. In 41 per cent of the normotensive 
croup, the sodium concentration of resting saliva was more than plus 1 standard 
deviation removed from the mean of the hypertensive group. For paraffin- 
stimulated saliva, the mean sodium content for the normotensive group was 
23.9 + 11.1 milliequivalents per liter; the corresponding mean for the hyper- 
tensive group was 14.9 + 8.3 milliequivalents per liter. Fifty-four per cent of 
the hypertensive subjects had a sodium level in stimulated saliva which exceeded 
minus 1 standard deviation of the mean for the normotensive group. Conversely, 
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in 44 per cent of the normotensive patients, the stimulated saliva sodium con- 
centration was more than plus 1 standard deviation removed from the mean for 
the hypertensive group. 

As shown in Table I also, the mean potassium concentration of unstimulated 
saliva was 23.7 + 5.4 milliequivalents per liter and 25.4 + 6.9 milliequivalents 
per liter for the normotensive and hypertensive subjects, respectively; that for 
stimulated saliva was 18.3 + 3.8 milliequivalents per liter and 19.5 + 3.0 milli- 
equivalents per liter, respectively. These differences were not statistically 
significant. 


TABLE I. COMPARISON OF SALIVA SODIUM AND POTASSIUM LEVELS AND RATE OF FLOW IN 
THIRTY-SEVEN HYPERTENSIVE AND FORTY-TWO NORMOTENSIVE PATIENTS 








MEAN RANGE | o* | opt | Pt 
TYPE OF SALIVA (MEQ.,’L.) (MEQ./L.) | (MEQ./L.) | (MEQ./L.) _(PER CENT) _ 
Sodwum 





Unstimulated 
Normotensive 11.2 4.3 to 25.2 5.5 


Hypertensive 7.4 1.7 to 16.5 4.1 
Stimulated 

Normotensive 23.9 5.2 to 51.0 11.1 

0.00626 
Hypertensive 3.9 to 47.0 8.3 
Potassium 

Unstimulated 

Normotensive 2.8 to 43.0 

Hypertensive ; 50.0 
Stimulated 

Normotensive 3.3 to 29.2 

Hypertensive re 8 to 29.5 


Rate of Flow 


Unstimulated 
Normotensive 0.45 0.1 to 0.8 0.66 


Hypertensive 0.55 0.1 to 1.7 1.55 
Stimulated 
Normotensive 1.80 0.6 to 4.0 2.60 


__ Hypertensive 


130 O4to 29 2.00 


c= Standard deviation. _ - 

7oD = Standard error of difference between means. 

tp = Probability. 

The mean rates of flow of resting saliva, as shown in Table I, were 0.45 
per minute for the normotensive group and 0.55 ml. per minute for the hyper- 
tensive patients; the means for stimulated saliva were 1.8 per minute and 1.5 
per minute, respectively. Neither difference between means was statistically 
significant. 

Fig. 1 shows the changes in the mean sodium and potassium concentrations 
of unstimulated and paraffin-stimulated saliva in six normotensive patients and 
in six hypertensive patients following the addition of sodium chloride to their 
daily dietaries. The average daily added intake of sodium chloride was 6.5 
grams for the normotensive patients and 5.9 grams for the hypertensive group. 








SODIUM AND POTASSIUM CONCENTRATIONS IN SALIVA 429 


GMP CONTROL PERIOD - PATIENTS ON USUAL DIET, 
GP TEST PERIOD- PATIENTS ON USUAL DIET SUPPLEMENTED WITH NaCt. 
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During the period of sodium chloride supplementation, the mean sodium content 
of resting and stimulated saliva increased slightly in both the normotensive 
and the hypertensive patients. In each group, the mean potassium level of 
unstimulated saliva remained essentially unchanged, whereas that in stimulated 
saliva decreased slightly when the diet was supplemented with sodium chloride. 

The changes in the mean sodium and potassium concentrations of resting and 
paraffin-stimulated saliva in the patients whose diets were supplemented with 
potassium chloride are presented in Fig. 2. The average daily intake of 
potassium chloride was 5.8 grams for the hypertensive group and 6.4 grams for 
the normotensive group. In both groups, the mean potassium concentration of 
unstimulated and stimulated saliva inereased slightly during the period of 
potassium chloride addition. The mean sodium content of unstimulated saliva 
decreased slightly in the normotensive patients and increased appreciably in 
the hypertensive patients during this period. The mean sodium concentration 
of stimulated saliva decreased slightly in both the normotensive and the hyper- 
tensive patients who were given the added potassium chloride. 


Discussion 


The present studies show that, as a group, the saliva of persons with 
essential hypertension has a significantly lower sodium content than that of 
normotensive persons of a comparable age. While the difference between means 
was statistically significant, there was considerable overlapping between in- 
dividual values in the two groups. Approximately 45 per cent of the values in 
each group exceeded 1 standard deviation of the mean for the other group. That 
the difference between the mean saliva sodium concentrations of normotensive 
and hypertensive persons is not due to differences in the dietary intake of 
sodium and potassium is demonstrated by the fact that daily supplements of 
3 to 9 grams of sodium chloride or potassium chloride did not alter appreciably 
the salivary sodium level. The increase in the sodium concentration of un- 
stimulated saliva in hypertensive patients contrasted with the decrease in 
sodium concentration in normotensive patients during the administration of 
potassium chloride appears to be related to alterations in the metabolism of 
sodium associated with essential hypertension. 

The deviation from the ‘‘normal’’ of the sodium concentration of saliva in 
patients with essential hypertension is in the same direction as the change 
observed in normotensive subjects given cortisone or pituitary ACTH. This 
finding supports the hypothesis that essential hypertension may be associated 
with disturbances in the function of the adrenal cortex and the kidneys. 


Summary and Conclusions 


The mean saliva sodium concentration in untreated patients with essential 
hypertension is significantly lower than in normotensive persons of similar age. 
While the difference between the two groups is statistically significant, individual 
values show considerable overlapping. 

The saliva of patients with essential hypertension has virtually the same 
potassium concentration and rate of flow as that of normotensive persons. 
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The sodium and potassium content of saliva in both hypertensive and normo- 


ensive persons is not affected materially by the intake of relatively large 
mounts of these elements during a period of three to six days. 


3. Bills, C. E., McDonald, F. G., Niedermeier, W., and Schwartz, M. C.: 


. Berry, J. W., Chappell, D. G., and Barnes, R. B.: 
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FURTHER ELECTRON MICROSCOPE STUDIES OF DENTINE 
The Nature of the Odontoblast Process 


FRANK R. SuHrorr, D.D.S. (N.Z.),* DUNEDIN, NEW ZEALAND, 
Keita I, WituiaMson, M.Sc.,** WituraM S. Bertavup, B.Sc.,*** AND 
Dove.as M. Hay, M.Sc.,*** Lower Hurt, New ZEALAND 


HE nature -of the dentinal “tubule” and its contents has long been a con- 

troversial matter. Recently Bradford** ** and Kerebel'** have revived this 
controversy and endeavored to show, by means of various staining techniques, 
that the area surrounding the odontoblast process is occupied by some definite 
structure. Bradford* * has called this area the ‘‘translucent area.’’ In a 
recent article,!® by means of the electron microscope, we were able to show con- 
clusively that this area is, in fact, occupied by a hard substance which we 
ealled the ‘‘caleified sheath.’’ This work was confirmed almost simultaneously 
by that of Miller’? who, by a microradiographie technique, showed that the 
same area was radiopaque. 

Recently Arwill and Bloom’ have stated that the odontoblast process com- 
pletely fills the ‘‘tubule’’ at planes near the pulp border. They regard the 
failure of the process to fill the ‘‘tubule’’ at planes nearer the periphery as due 
to shrinkage of the process occasioned by lack of penetration of the fixative. It 
has been pointed out by Miller’® that the calcified sheath is almost nonexistent 
at the pulp dentine boundary and becomes thicker toward the periphery. This 
also has been our observation. As Arwill and Bloom used decalcified sections 
at different levels, we therefore regard the appearances seen by them as due 
to decalcification of different thicknesses of this sheath at the different levels 
and not necessarily due to shrinkage. 

In our previous investigation’® the exact nature of some structures was 
still indefinite. We were unable to prove conclusively the existence of an or- 
ganic sheath between the intertubular matrix and the ealcified sheath, and 
the structure of the odontoblast process in thin sections appeared to vary with 
different techniques used in the preparation of the specimen. 
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The present investigation was designed to show the nature of these struc- 
ures. Our results show that the orientation of collagen fibrils around the 
aleified sheath differs from that in the matrix and, furthermore, that a 
ibrillar network passes through the calcified sheath to unite with a further 
brillar sheath surrounding and forming an integral part of the odontoblast 
rrocess. The differing appearances of this latter process are accounted for by 
he fact that it is composed of several distinct structural layers, one of which 
s resistant to the action of acids and alkalies but soluble in some fat solvents. 
‘his difference in solubility is, however, not so apparent closer to the cell body. 
ur conclusions from this investigation lead us to believe that the structure of 
he odontoblast process bears a very definite resemblance to that of a nerve 
iber, as shown by the electron microscope studies of such fibers by Fernandez- 
\loran.® 


Methods and Material 


The dentine samples used in this investigation were similar to those used 
previously. In most cases young premolar teeth were used and in one case 
un unerupted third molar from a young adult was used. 

Immediately after extraction, the teeth were cut into thin slices and fixed 
in osmie acid-Zenker’s fluid according to the method previously described.* 
In one ease the slices were fixed in absolute aleohol for a definite reason, which 
will be described later. 

In each ease one surface of the dentine was ground and then polished. 
The final polishing was done with either titanium dioxide, rouge, cerium oxide 
in water, or powdered common salt in a saturated aqueous solution. The last- 
named abrasive has the virtue that it ean be removed easily and completely 
from the dentine surface by washing in distilled water, whereas in order to 
remove the others it is necessary to strip several replicas from the surface 
before one is obtained which is clean enough for examination in the electron 
microscope. 

The surfaces were polished in planes both parallel and normal to those 
of the odontoblast processes. In all cases replicas were taken of the polished 
surface before any subsequent treatment in order to control the techniques 
used, 

The surfaces so obtained were then etched with either 0.001N HNO, or 1.0 
per cent KOH in either water at room temperature or boiling glycerol. The 
aleohol-fixed specimens were treated with hot ethanol. While the acid re- 
moves calcified matter, alkali removes mainly organic components.** Hot 
ethanol is the only solvent which will remove all the phospholipid components 
of myelin.® It was found that each of these agents removed varying portions 
of the odontoblast process, allowing us to show that this process consists of 
definite structural layers very similar to those of a nerve fiber. 

After treatment in the above manner, replicas of the surfaces were made 
in the manner previously deseribed.’* These were mounted on specimen grids, 
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shadowed with uranium, and examined in the electron microscope. The ap- 
pearances seen were checked in each case with those of the otherwise untreated 


polished surface. 
Experimental Observations 


1, The Dentinal Canal.—The appearance of replicas of surfaces which had 
been etched with 0.001N HNO, for ten seconds is shown in Figs. 1 and 2. 
These show that the area described by Bradford* * as the ‘‘translucent area’’ 
did, in fact, etch with acid in a manner differing from the surrounding matrix 
(Fig. 1), thus tending to confirm our previous observation’ that this area is 
a thick, highly calcified sheath surrounding the odontoblast process. 

In Fig. 1 a fine, raised line may be seen on the outer aspect of this calcified 
sheath. The area represented by this line appears more soluble in acid and 
divides the matrix from the calcified sheath. Surfaces polished in a direc- 
tion parallel to the tubules show that this line represents the end of a fine 
organic sheath composed of an interwoven network of fibrils having the charac- 
teristic banding of collagen. 

In Fig. 2 there is a suggestion that the collagen fibers of this sheath may 
run around the calcified sheath in helical paths, the pitch of which varies 
widely. The collagen fibrils after fixation apparently are resistant to the 
action of the acid but the cementing substance between them is acid soluble, 
thus giving rise to the appearance seen in Fig. 1. This also would account for 
the fact that transverse decalcified sections do not show the existence of such 
a sheath because the fibrils are cut across and thus appear as tiny dots only. 

These findings are further confirmed by examination of replicas of 
surfaces treated with 1 per cent KOH which hydrolyzes the organic matter. 
Figs. 3 and 4 are micrographs of such replicas and again show the thin organic 
sheath surrounding the calcified sheath. 

This sheath is linked to the outer surface of the odontoblast process by an 
interlacing network of fibrils which traverse the calcified sheath. This appear- 
ance is seen best in decalcified thin sections (Fig. 5). 

The differing appearances between the calcified sheath and the inter- 
tubular material after treatment with either acid or alkali suggest that the 
composition of this zone differs significantly from that of the intertubular 
matrix. 

Fig. 6 is a replica of an untreated fracture surface in a plane parallel to 
the dentinal canals which shows the structures described above. These 
features are also discernible in micrographs published by Helmcke and Jahn.*™ 


2. The Odontoblast Process.—The effect of the acid etch on the odonto- 
blast process itself varies considerably in different parts of this process. The 
fine outer sheath of the process itself is more acid soluble than that sur- 
rounding the calcified layer and there is some evidence from replica studies 
to suggest that it may consist partly of collagen fibrils running parallel to 
-the axis of the process. Within this is a much thicker sheath of acid-resistant 
material which, in turn, surrounds a central core that, in the mature process, 
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Fig. 2. 


of surface of young dentine polished in a plane 


Fig. 1.-—Uranium-shadowed replica 
etched with 0.001N HNOs for ten 


onds. 
Note the thin raised line (A) separating the intertubular matrix from the calcified 


heath (B) and representing the end of the outer organic sheath (compare with Fig. 2). 


Note also the inner organic sheath represented by a similar line (C), the thick acid- 


sistant sheath (D), and the acid-susceptible central cores (F') with dimpled ends. 


Fig. 2.—Uranium-shadowed replica of surface of young dentine polished in a direction 
rallel to the odontoblast processes and etched with 0.001N HNOs for fifteen seconds. 

Note the fibrillar outer organic sheath which separates the calcified sheath from the 
tertubular matrix. The fibrils of this sheath exhibit the typical 640A periodicity of collagen. 





Fig. 4. 


Fig. 3.—Uranium-shadowed replica of surface of young dentine polished in a direction 
normal to the odontoblast processes and etched with boiling 1 per cent KOH in glycerol 
for ten seconds. 

Note that the outer and inner organic sheaths (A and C), together with the central 
core (F') and its fine organic sheath (£), are susceptible to this form of hydrolysis. The 
“myelin” sheath (D) is resistant, however. The calcified sheath (B) is partly susceptible, 
suggesting that the material in this sheath differs from that in the matrix. 


Fig. 4.—Uranium-shadowed replica of surface of young dentine polished in a direction 
parallel to the odontoblast processes and etched in 1 per cent aqueous KOH at 20° C. 
for five minutes. 

Note again the collagenous fibrous structure of the outer organic sheath surrounding 
the calcified sheath. 
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Fig. 5. 








Fig. 6. 
Fig. 5.—Transverse decalcified section of young dentine. 
_Note the fine fibrils ramifying through the area occupied by the calcified sheath con- 
necting the outer wall of the odontoblast process with the outer organic sheath. Note also 


tubular appearance of the odontoblast processes which is occasioned by the solubility of 
central core and the resistance of the “myelin” sheath to acids. 

Fig. 6.—Uranium-shadowed replica of an untreated surface of young dentine fractured in 
. plane parallel to the odontoblast processes showing the various structural layers. 


the 
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is extremely sensitive to the action of acids (Fig. 1) and alkalies (Fig. 3). 
Between the acid-resistant sheath and the central core there appears to be 
another fine organic sheath (Figs. 1 and 3). 

In micrographs of fixed unetched fracture surfaces this central core has 
a structure resembling that of a fixed agar gel and it would appear to be a 
gelatinous substance. We have not been able to demonstrate conclusively the 
existence of fibrils within this core but the appearances in Fig. 1 suggest that 
such fibrils may exist, their ends manifesting themselves in this illustration as 
small dimples on the ends of the central cores. 


fig. 7.—Uranium-shadowed replica of surface of young dentine polished in a plane normal 
to the direction of the odontoblast processes, fixed in alcohol and etched for ten seconds in 
alcohol at 58° C. 

Note the solubility of the “myelin” sheath (D) with this treatment, the other components 
remaining comparatively unaltered. 


The thick acid-resistant sheath is also resistant to KOH (Fig. 3) but 
appears to be soluble in alcohol heated to 58° C. (Fig. 7). It is probably a 
fatty material of unusual type. It stains well with osmic acid, with thionin 
(Fig. 8, a and b), and with methylene blue, and these facts together suggest 
to us that the material in this sheath may be myelin. In the hamster the 
presence of a strongly osmiophilic line at the predentinal boundary** may have 
some bearing on this suggestion. The appearances seen after alcohol treat- 
ment may be somewhat masked by dehydration and further experiments with 
other fat solvents are in progress. 

Previous investigations,®*» 1-17 1% 2° jneluding our own,’® have tended 
to show that the odontoblast process was a fine patent tube and, certainly, this 
is the appearance most frequently seen in decalcified sections examined with 
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A, 





B. 


Fig. 8.—Micrographs taken with the optical microscope of decalcified transverse sections 
young dentine stained with osmic acid (A) and thionin (B). 
_ Note how the thick peripheral portion of the odontoblast process takes these fat stains 
ell, leaving the other components unstained. (Magnification, 1,200.) 
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the electron microscope (Fig. 5). It is apparent from the present investiga- 
tion, however, that the central part of the odontoblast process, after fixation, 
is more in the nature of a semisolid material which is readily soluble in dilute 
acids. The appearance of a tube results from the solubility in acids of the 
central core and the resistance of the peripheral zone of the process (compare 
Figs. 1 and 5). These differences in solubility are seen only in the mature 
process and are not apparent in the predentinal region. 


Conclusions 


These observations suggest to us that what previously were considered 
to be the dentinal tubule and the odontoblast process consist of the following 
structures, all of which are intimately connected with each other: 


There is (Fig. 9) an outer sheath (A) consisting of collagenous 
fibrils arranged principally in a helical manner. This organic sheath 
separates the intertubular matrix from the calcified sheath (B) but 
is intimately connected, through a series of interlacing fibrils, with 
both of these structures and with the outer layer of the odontoblast 
process (C). . 

The calcified sheath encloses on its inner aspect what appears to 
be a similar organic sheath (C). This organic sheath appears to be 
the outer layer of the odontoblast process. Within this is a further 
thicker sheath (D) of material which has some of the properties of 


myelin and which is resistant to the action of acids and alkalies and 
yet is soluble in hot alcohol. It also takes specific stains for myelin. 
There is a further organic sheath (Z) which surrounds a central 
core (Ff). This core is susceptible to acids and alkalies but is not 
soluble in fat solvents. 


Discussion 


These structural layers of the odontoblast process bear a remarkable 
resemblance to the structural layers of a nerve fiber, as disclosed by the 
electron microscope studies of Fernandez-Moran.* We admit that mere 
structural similarity cannot be regarded as conclusive proof of identity, but 
the circumstantial evidence produced as a result of such varying techniques 
seems to be sufficiently strong to warrant the suggestion that the odontoblast 
process is constructed in such a way that it may serve for the transmission 
of certain stimuli. Moreover, Bradford** has stated that when sections of 
dentine are stained with acidified methylene blue the central core of the 
odontoblast process stains red while the outer portion stains blue. Such a 
staining reaction is generally regarded as specific for a nerve fiber. We have 
also observed that the process takes the nerve fiber stain of Romanes.** 

The thin outer sheath (Fig. 9, C) of the process, which also forms the 
inner wall of the canal, is analogous to the conventional neurolemma. The 
. thicker sheath (Fig. 9, D) within this is composed of a very resistant material 
which, however, is soluble in some fat solvents; this is analogous to the con- 
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entional myelin sheath. Within this, again there is a thin organic sheath 
Fig. 9, Z) corresponding to the axolemma. These three sheaths together sur- 
‘ound a central eore (Fig. 9, F) which is very susceptible to many reagents. 
'n aleohol-fixed preparations this core exhibits a structure similar to that 
lescribed by Fernandez-Moran for the axoplasm of the axis cylinder. Further 
studies on the physiology of the process would be necessary to verify this 


suggestion. 












































Fig. 9.—Diagrammatic representation of the authors’ conception of the structure of 
the dentinal “tubule” and the odontoblast process. The figure shows a block of dentine con- 
taining one “tubule” exposed in such a way as to show the various structural layers seen. 


A, Outer collagenous sheath; B, calcified canalicular sheath; C, inner organic sheath: 
D, thick acid- and alkali-resistant sheath which is soluble in hot alcohol and stains well with 
osmic acid and thionin; EZ, thin organic sheath surrounding the central core F. 


If these interpretations are correct, the odontoblast cell may be some 
form of receptor cell and perhaps not strictly of mesodermal origin, as has 
been previously supposed. This would tend to support the views of Avery,’ 
who has found that the odontoblasts of the salamander, Ambystoma maculatum, 
arise from the neural erest. Kerebel’*® has also made somewhat similar 
observations on the developing teeth of tritons, salamanders, and axolotls and 
has found that the odontoblasts are probably of ectodermal origin in these 
animals. Further studies on the structure of the odontoblast cell and on the 
physiology of the odontoblast process are proceeding. 


Terminology 


It would appear that the time is opportune for a revision of the present 
terminology in regard to these dentinal structures. Confusion is already 
apparent with the use of the term dentinal tubule. With Bradford,*® we feel 
that this term is obsolete and incorrect, for it describes a structure which, in 
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fact, does not exist. We prefer to look upon the paths of the odontoblast 
processes through the dentine as fine canals of the same diameter as their 
contents and to call these paths the dentinal canals. 

The walls of these canals are composed of a hard material containing a 
fine, fibrillar network of coarse mesh, the fibrils of which are continuous with 
an outer and inner fibrillar organic sheath. These hard, canalicular walls 
appear as patent tubes in decalcified sections and have resulted in the 
erroneous term dentinal tubule. They also appear translucent in ground sece- 
tions, for which reason Bradford has called them translucent areas. While 
appreciating the reason for Bradford’s use of this term, we feel that it is 
likely to lead to confusion with the translucent zones which appear to form in 
dentine as a reaction to various forms of irritation. Moreover, we feel that, in 
the light of present knowledge, this term is inadequate; it describes an 
appearance and not the structure which we know exists. We suggest the 
term calcified canalicular sheath to describe these walls of the dentinal canals. 

The term Neumann’s sheath is best forgotten. None of the structures now 
known to exist fits Neumann’s original description and, therefore, it is not 
known to what he was referring. The organic fibrillar sheath which sur- 
rounds the outer surface of the calcified sheath could be known simply as the 
outer organic sheath to differentiate it from the similar inner organic sheath 
which lines the lumen of the canal and forms the outer surface layer of the 
odontoblast process. 

For some time the term odontoblast process has superseded the older 
Tomes’ fiber. This latter term was confusing and not descriptive of the struc- 
ture. Today it is even more inadequate. Perhaps it would be premature to 
suggest an alteration in terminology here but it must be apparent that, if 
this process is as we have described it, the term odontoblast may be a mis- 
nomer, for then dentine formation may not be its major or only function. It 
is already known that ‘‘atubular dentine’’ forms readily in the absence of 
‘‘odontoblast’’ cells. The presence of alkaline phosphatase is not uncommon 
in cells arising from the neural crest and may play a secondary role in the 
calcification process. 

Summary 


1. Further electron microscope studies of dentine are reported. 

2. By the use of various reagents, several distinct structural layers are 
identifiable in the odontoblast process. These are: (a) a central core, 
apparently of a labile protein nature; (b) a thin organic sheath immediately 
surrounding this core; (¢c) a thicker sheath composed of material having some 
of the properties of myelin; and (d) an outer thin sheath composed of fine 
fibrils, some of which appear collagenous, 

3. The similarity between these structural layers and those of a nerve 
fiber is discussed, with the reservation that such similarity does not neces- 
sarily constitute identity. 

4. The odontoblast process is surrounded by a thick, highly calcified 
tubular wall. This wall is crossed by fine fibrillar trabeculae which extend 
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beyond its confines to unite with the outer sheath of the odontoblast process 


m the one side and the fibrils of the intertubular matrix on the other. 

5. This ealeified wall is separated from the intertubular matrix by a 
‘urther fibrillar collagenous sheath. The fibrils of this sheath run in helical 
aths around the calcified tubular wall and are thus almost invisible in trans- 
verse section. Other fibrils run transversely and are continuous with those of 


the intertubular matrix on the one hand and, through the calcified sheath, 


with those of the outer sheath of the odontoblast process on the other. 
6. The need for a new descriptive terminology of dentinal structure is 
liseussed and suggestions are made in the light of recent knowledge. 


The electron micrographic work described in this article was carried out in the 
Dominion Physical Laboratory of the New Zealand Department of Scientific and Industrial 
Research and is published with the permission of the Secretary of the Department, 


The photographs were prepared by Mr. L. M. Adamson, whose assistance is gratefully 
icknowledged. 
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Studies in Diagnosis in 
Oral Surgery and Oral Medicine 


LESTER R. CAHN AND KURT H. THOMA 


GARRE’S OSTEOMYELITIS OF THE MANDIBLE 


Kurt H. THoma, D.M.D., F.D.S.R.C.S.(EnaG.), Hon. F.D.S.R.C.S.(EpIn.), 
BROOKLINE, MAss. 


peop osteomyelitis is a peripheral periosteal bone apposition caused by 
mild irritation and infection. It was described by Carl Garré in 1893. 
In other parts of the skeleton, the disease is a well-known entity recognized by 
orthopedic surgeons. An excellent article, with a case report, has recently 
been published by Pell, Shafer, Gregory, Ping, and Spear.* Otherwise, there 
are few references found in the dental literature. A case seen a short time 
ago, therefore, should be of interest, especially since an excellent specimen 
could be obtained. 
Case Report 


The patient, a 53-year-old housewife, stated that a year before her jaw 
started to swell. She had some pain and received penicillin therapy. Her 
condition improved but she had two additional attacks of pain in her jaw, ear, 
face, and throat. She has been unable to wear her lower denture because of 
the swelling. Her molars and premolars were extracted twenty years ago. 
She has been treated for pernicious anemia with liver and vitamin injections, 
but has a normal red cell count at this time. She has been suffering more se- 
vere pain during the last two weeks. Her temperature was 98.5° F.; hemo- 
globin, 13.2; white cell count, 4,950; polymorphonuclear leukocytes, 60 per 
cent; band cells, 1 per cent; lymphocytes, 30 per cent; monocytes, 4 per cent; 
eosinophils, 5 per cent; basophils, 0; bleeding time, 3 minutes; clotting time, 
1144 minutes; Hinton test, negative. 

Examination showed a marked swelling of the partially edentulous man- 
dible halfway between the inferior border and the alveolar ridge in the first 
permanent molar area. It was hard on palpation, but was somewhat tender 
and had an inflammatory appearance. The x-ray picture showed a sclerotic 


_*Pell, G. J., Shafer, W. G., Gregory, G. T., Ping, R. S., and Spear, L. B.: Garré’s Osteo- 
myelitis of the Mandible, J. Oral Surg. 18: 248, 1955. 
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change in this region. A peripheral view on an occlusal film unfortunately 
was not secured. The lateral jaw film is shown in Fig. 1. Exploration and 
excision were recommended. A provisional diagnosis of chronic osteomyelitis 
was made. 

Operation.— Under intravenous Pentothal sodium anesthesia, with gas and 
xxygen administered through an endotracheal tube, an incision was made on 
the alveolar ridge extending from the ascending ramus to the canine tooth, 
with a vertical extension on the buccal surface of the jaw. The periosteum 
was found to be about 0.5 em. in thickness. The mucosa was dissected away 
and the periosteum excised. Following this, a hand chisel was used to cut 
away the bulging bone, which was very porous and soft. The mucosa was then 
trimmed and replaced, and the incision was closed by means of interrupted 


sutures. 


Fig. 1.—An extraoral roentgenogram showing the thickening of the bone. 


Pathologic Examination.*—There are three sections of this case, of which 
one is bone and the others soft tissue. The first section is obviously mucosa 
consisting of collagenous connective tissue varying in density, and covered on 
one surface by striated squamous epithelium. Underlining the mucosa are a 
small bundle of stratified muscle and a few spicules of reactive bone. There are 
two focal areas in the submucosa of chronic inflammatory infiltrate. 


The second section consists of a dense collagenous connective tissue ex- 
hibiting on its periphery one area of several small bundles of striated muscle 
and, in another area, reactive, somewhat immature bone formation exhibiting 
osteophytie pattern. There are several focal areas of chronic inflammation, 
appearing for the most part perivascular. 


*Henry M. Goldman, D.M.D., pathologist, Beth Israel Hospital, Boston, Massachusetts. 
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The third section is of bone which is characteristically the type described 
as osteophytic, similar to callus of a healing bone fracture. In one instance, 
one can visualize a fragment of cortical bone upon which is being built this 
osteophytic structure (Fig. 2). In one area there is a moderate, chronic, in- 
flammatory process in what must have been cortical bone. In another area in 
the newly formed bone, there is a collar of lymphocytes around a capillary 
(Fig. 3). 

Diagnosis.—Osteophytic proliferation of bone. 


ay * P 
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Fig. 2 Fig. 3. 


Fig. 2.—A photomicrograph showing the osteophytes arranged at right angles to the 
cortical bone. 

Fig. 3.—A higher magnification showing some slight inflammation and the relationship 
between the cortex and a fragment of an osteophyte. 


Discussion (Lester R. Cahn) 


Garré’s sclerosing nonsuppurative osteomyelitis seems to be a vague term 
for a productive osteomyelitis or periosteitis. Bennett’ says, in part: ‘‘Oc- 
easionally the infectious agent localizes in the periosteum or beneath the 
periosteal covering of the cortex and spreads only slightly into the interior 
of the bone. If the lesion persists it will cause bony thickening that is visible 
in the roentgenogram. In later stages there is condensation of the cortical 
bone, and in most instances irregular overgrowths of osseous tissue develop 
‘beneath the periosteum. Productive lesions of this type are sometimes referred 
to as Garré’s sclerosing osteomyelitis.”’ 











ea ae SED 





GARRE’S OSTEOMYELITIS OF MANDIBLE 447 


Ritvo? writes: “A rare form of osteomyelitis known as sclerosing osteo- 
myelitis of Garré often is not diagnosed until persistence of symptoms leads to 
‘xploratory operation. Localized pain, tenderness and the absence of consti- 
tutional symptoms and significant laboratory findings should suggest the true 
ature of the condition. The roentgen appearance of chronic sclerosing osteo- 
uyelitis is quite typical. The afflicted portion of the bone shows an area of in- 
creased density with cortical thickening and obliteration or narrowing of the 
narrow eanal. The affected area may be smooth or irregular in outline. The 
periosteum is not elevated. Rarefaction usually does not occur, although in 
long standing cases small, irregular areas of increased radiance may be present 
within the dense zones. There are no changes in the overlying soft tissues.’’ 





Fig. 4.—An extraoral roentgenogram showing the marked thickening of the body of the 
era paste Fg case of chronic osteomyelitis of long standing. Note the thickened cortex on the 

The inerease in the mass of bone may be due to several probable factors. 
One may be the mild toxie stimulation of the osteoblasts by an attenuated in- 
fection and the other, a compensatory thickening as a mechanical adaptation 
to reinforce the bone weakened through disease. The hypertrophy may repre- 
sent an exuberant attempt at repair. It is quite probable that some of the le- 
sions labeled monostotie fibrous dysplasia may be instances of just such a con- 
clition. 

The following ease is, I think, another example of the osteosclerotic hyper- 
trophy that one sees in chronic osteomyelitis in which the action of the etio- 
logical microorganisms has become attenuated and the infection ‘‘burned 
out.’’ 

This is the case of a 25-year-old woman with what had been diagnosed as 
a ‘‘reeurrent hematogenous osteomyelitis.’’ This diagnosis is vague, to say 
the least, and the patient could give little account of the beginning of the dis- 
ease. All that she could remember was that she had had the condition for 
many years. It was the impression of her dentist that for the past nine months 
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or so the jaw had been increasing in size. She actually had no complaints. 
The jaw was quite dense and there were no fistulous openings or any signs of 
suppuration. Fig. 4 shows the thickening and sclerosis of the horizontal ramus 
with definite cortical hypertrophy in the lower part of the jaw. Fig. 5 shows 
the opposite side of the jaw for comparison. 

In very young infants there is a condition known as ‘‘infantile cortical 
hyperostosis (Caffey’s disease)’’ which involves a number of bones. Usually 
the clavicles, mandibles, and ulnae are attacked, with the mandibles invariably 
involved. Caffey* believes that this disease is of infectious origin because of 
the accompanying high fever and high sedimentation rate, although no bac- 
teria could be cultured from the tissues or fluids, and the condition was un- 
influenced by sulfa drugs or antibiotics. The disease is self-limiting and even- 


tually regresses. 


Fig. 5.—The normal side for comparison. 


Caffey distinguished infantile cortical hyperostosis from what is com- 
monly called Garré’s disease. The latter he describes as a diffuse sclerosing 
osteomyelitis that is characterized by bone production with little or no bone 
destruction or sequestrum formation. The lesion, as far as Caffey is con- 
cerned, is limited to the cortex which becomes thickened both internally and 
externally. The etiology is thought to be a low grade infection with trauma 
playing an important part—contusion with subperiosteal hemorrhage being 
an initiating lesion. 

_ An interesting finding in Dr. Thoma’s case is the ‘‘osteophytic bone.’’ 
According to Weinmann and Sicher,* the formation of osteophytes is an emer- 
gency response to strengthen bone weakened through infection and destruc- 
tion. They state: ‘‘Rapid destruction of bone cannot be compensated for by 
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he rather slow process of apposition of mature lamellated compact bone or 
ven the less slow formation of mature spongy bone. In this emergency 


ongy bone of the mature type is produced forming osteophytes.’’ 
It is quite possible that the osteophytes in Dr. Thoma’s case represent a 


esponse to the activation of an old process and were produced to strengthen 


bone that was undergoing a destructive process. 


References 


3ennett, Granville A.: The Bones, in Anderson, W. A. D.: Pathology, St. Louis, 1948, 
The C. V. Mosby Company, chap. 43. 

Ritvo, Max: Bone and Joint X-ray Diagnosis, Philadelphia, 1955, Lea & Febiger. 

Caffey, John: Pediatric X-ray Diagnosis, ed. 2, Chicago, 1950, The Yearbook Pub- 
lishers, Ine. 

Weinmann, J. P., and Sicher, H.: Bone and Bones, St. Louis, 1947, The C, V. Mosby 


Company. 





Professional News Items 


American Institute of Dental Medicine 


The next annual meeting of the Institute will take place at El Mirador, Palm Springs, 
California, Nov. 4 to 8, 1956. The faculty will consist of the following: 

Dr. Francis L. Chamberlain, Associate Clinical Professor of Medicine, University of 

California, San Francisco, who will speak on cardiovascular disease. 

Dr. Milton B. Engel, Associate Professor of Orthodontics, University of Illinois, Col- 
lege of Dentistry, who will speak on the structure of connective tissue— 
morphologic, chemical, and physiochemical. 

Jr. Donald A. Kerr, Professor of Oral Pathology and Periodontia at the University 
of Michigan, who will speak on the pathology of traumatic temporomandibular 
arthritis, gingivitis, and keratotic lesions of the oral cavity. 

. Helmut A. Zander, Professor of Periodontology, University of Minnesota, who 
will discuss the rationale of the prevention and treatment of oral diseases. 

Dr. 8. I. Hayakawa, San Francisco State College, who will discuss why we don’t 
behave like human beings. 

All Seminar lecturers will participate in a round-table forum discussing the applica- 
tion of their subject to the practice of dental medicine. Because of the mounting interest 
in this annual meeting of the Institute, early registration is indicated. Applications and 
full information may be secured from the executive secretary, Miss Marion G. Lewis, 2240 
Channing Way, Berkeley 4, California. 


Italian Congress of Stomatology 


The thirty-first Italian Congress of Stomatology, promoted by the Associazione 
Medici Dentisti Italiani (Italian Society of Stomatology), will take place in Florence, 
Italy, Sept. 24 to 29, 1956. The address of the congress secretariate is 25, Via San Gallo, 


Florence, Italy. 


American Academy of Dental Medicine 


‘*Oral and Physical Manifestations of Systemic Disease’’ will be the theme of the 
three-day scientific sessions at the tenth annual meeting of the American Academy of 
Dental Medicine at the Hotel Sheraton-Cadillac in Detroit, Michigan, June 21 to 24, 1956. 
Participating will be Drs, Robert L. Schaefer, Donald Kerr, Raymond Monto, Alice Palmer, 
Edward Stafne, William Umiker, and Jacques R. Gray. 

A special tenth anniversary issue of the Journal of Dental Medicine, the Academy’s 
official publication, will appear in April. 

All members and other interested dentists and physicians are cordially invited to attend 
this anniversary meeting in Detroit. Address the National Secretary, Dr. George J. Witkin, 
45 South Broadway, Yonkers 2, New York. 
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PROFESSIONAL NEWS ITEMS 


University of Pennsylvania 
The University of Pennsylvania announces the following postgraduate courses: 
Complete Denture Prosthesis. June 18 to 23, 1956. Dr. H. Milton Rode. 


The Twin Wire Mechanism. June 4 to 8, 1956. Dr. Joseph E. Johnson. 
Endodontics Teachers’ Course. Sept. 10 to 12, 1956. Dr, Louis I. Grossman. 


For further information concerning these courses, please communicate with Post- 
raduate Courses, School of Dentistry, University of Pennsylvania, Philadelphia 4, Pennsy]- 


ania. 


University of Alabama 
Harry Sicher will present two courses at the University of Alabama School of 
The first course, entitled ‘‘Surgical Anatomy of the Head and Neck,’’ will be 
The second course, entitled ‘‘ Etiology and Diagnosis of 


Dr. 
entistry. 
yrresented May 7 through 9, 1956. 
Pain of Dental Origin,’’ will be given May 10 and 11, 1956. 
by writing to Dr. J. P. 


Information regarding these courses may be obtained 
Lazansky, Director of Postgraduate Education, University of Alabama School of Dentistry, 


Birmingham 3, Alabama. 


The Graduate School of Medicine of the University of Pennsylvania and the 
Riesman Dental Clinic, Beth Israel Hospital, Boston, Mass. 


A twenty-month graduate training program in periodontology is announced. 
course is under the chairmanship of Professor Henry M. Goldman. 

This course consists of one academic year at the Graduate School of Medicine, with 
emphasis in the sciences basic to dentistry and clinical periodontology. The second year, 
seth Israel Hospital, will be devoted primarily to the clinical practice of this specialty 
A certificate will be awarded at the end of the second year upon success- 


This 


at 
and to research. 
ful completion of the course. 

This plan meets the standards of graduate education of the American Board of 


Periodontology. It is designed for those interested in teaching as well as in specialized 


practice. 
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Reviews of New Books 


Practical Oral Surgery. By Henry B. Clark, Jr., chairman, Division of Oral 
Surgery, School of Dentistry, University of Minnesota; head, Hospital 
Dental Service, University of Minnesota Hospital; formerly plastic surgeon 
with 2nd Auxiliary Surgical Group, United States Army Medical Corps; 
diplomate, American Board of Oral Surgery; member, American Society 
of Oral Surgeons. Philadelphia, Lea & Febiger, 1955. Price, $8.50. 


Every dentist, whether in specialty or general practice, realizes the need 
for a practical knowledge of oral surgery and the management of problems in 
this field. 

Dr. Clark writes as an authority in this field. He differentiates between 
abnormalities and disease processes; the surgical care and management of 
the patient. 

This book belongs in the office of every practicing dentist. 

THomas J. Cook. 
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Root Canal Therapy. By Louis I. Grossman, D.D.S., Dr. Med. Dent., F.A.C.A.., 
Professor of Oral Medicine, The Thomas W. Evans Museum and Dental 
Institute, School of Dentistry, University of Pennsylvania, Philadelphia, 
ed. 4. Philadelphia, Lea & Febiger, 399 pages, 347 illustrations. Price, 


$7.50. 


This text, a fourth edition, presents emphasis on antibiotics in root canal 
therapy. 
This new edition represents the most complete and modern text on root 
canal therapy in print today. 
It is recommended to both the student and the practitioner. 
THomas J. Cook. 


Fixed Partial Prosthesis. By Joseph E. Ewing, D.D.S., F.A.C.D., Professor of 
Crown and Bridge Prosthesis, Temple University School of Dentistry, 
Philadelphia, Pennsylvania. Philadelphia, Lea & Febiger, 1954. 208 
pages, 428 illustrations. Price, $6.00. 


The illustrations and concise explanatory notes make this text a valuable 
instrument in the classroom, office, and laboratory. 

In the section dealing with veneer metal crowns, full crown preparations, 
cast gold inlays, and direct wax pattern technique are discussed. 

The text is clear and practical, the illustrations are good, and irrelevant 
material is not ineluded to burden the reader. It may be highly recommended to 


all the dental profession. 
Tuomas J. Cook. 


Accepted Dental Remedies. 1956 Edition. By the American Dental Associa- 
tion, Council on Dental Therapeutics, Chicago, Ill. 206 pages. Price, $2.00. 


This new, revised edition contains an addition to the latest evaluation of 
800 dental drugs, ineluding a statement on fluoride dentifrices and a new 
section on the use of molten metal for disinfection of dental instruments. It 
also gives up-to-date statements on muscle-relaxant drugs and antihistamines. 
The use of dyes as topical antiseptics has been added. Prescription writing, 
analgesics, antibiotics, nutrition, and treatment of acute poisoning are among ~ 
other subjects covered. Every dentist should have this book for desk refer- 
ence, 


K. H. THoma. 


The American Textbook of Operative Dentistry. In Contributions by Eminent 
Authorities. Edited by Arthur B. Gabel, A.B., D.D.S., M.A., and Edwin 
T. Darby, Professor of Operative Dentistry, The Thomas W. Evans 
Museum and Dental Institute, School of Dentistry, University of Pennsy]- 
vania, Philadelphia. Ninth edition. 626 pages, 422 illustrations. Price, 
$10.00. Philadelphia, Pa., 1955, Lea & Febiger. 


The author of this textbook has been an outstanding teacher in the field 
of operative dentistry for twenty-five years. He is joined in his publication by 
outstanding leaders in their respective branches of dentistry, men such as Boyle, 
Bunting, Hill, Jay, Peyton, Smyd, and Vehe. 

This edition is valuable as a reference for the dental library and an excellent 


textbook for the student. 
THoMAS J. Cook. 
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Atlas of Clinical Pathology of the Oral Mucous Membrane (A Practical 
Approach to Diagnosis). By Balint J. Orban, M.D., D.D.S., Professor of 
Periodontics, Loyola University School of Dentistry Chicago, Illinois, and 
Director, Colorado Dental Foundation, Colorado Springs, Colorado; and 
Frank M. Wentz, D.D.S., M.S., Ph.D., Associate Professor of Periodontics, 
Loyola University School of Dentistry, Chicago, Illinois. St. Louis, The 
C. V. Mosby Company, 1955. 72 colored illustrations, 142 black and white 
illustrations, 14 charts. Price, $12.50. 


This book very adequately serves its purpose as a rapid reference, with 
regard to both diagnosis and treatment of diseases involving the oral cavity. 

The introduction to ‘‘Systemic Diagnosis’’ is written entirely in outline 
form and contains a large number of extremely useful tables of differential 
diagnosis, drugs, and normal values. 

The ‘‘Atlas’’ section begins with a description of normal mucous mem- 
branes and includes a photomicrographic demonstration of the normal in vari- 
ous parts of the oral cavity. 

The presentation of disease is well done. A photograph in color, along 
with a description of the clinical features, course of the disease, differential 
diagnosis, etiology, frequency, and therapy, and a photomicrograph with a 
full description microscopically accompany each subject. 

This book will. prove a valuable aid to the student, the dentist, and the 


physician. 
THomMAS J. Cook. 


The Management of Oral Disease. By Joseph L. Bernier. St. Louis, The C. V. 
Mosby Company, 1955. 1001 illustrations, including 5 color plates. 


Price, $15.00. 


Another text has come to take its place alongside the many which already 
exist and which, under numerous titles, deal with the diagnosis, prognosis, 
histology, and treatment of the various diseases of the mouth. 

Dr. Bernier was aided in the compilation of his book by a number of able 
men who comprised his staff at the Armed Forces Institute of Pathology at 
the time during which it was being written. In some instances, these con- 
tributions were in the form of studies and in other cases by preparation of 
drafts for specific chapters. 

The difficulties inherent in grouping various disease entities, the dividing 
lines being quite indistinct in many instances, dictate considerable thought and 
understanding for proper solution. One has the feeling that Dr. Bernier has 
solved this problem as well as anyone. The numerous illustrations are, with 
a few exceptions, qualitatively good and quite instructive. The color plates 
are Detter than average. The bibliographies which appear at the end of each 
chapter are quite complete and should prove to be most valuable to the in- 
quisitive reader who would like the more detailed information available in the 
original publications. 

Much of the text is worthy of comment. However, since the limitations of 
space impose certain restrictions, I shall discuss only a few. Dr. Bernier 
elaborates at considerable length his feeling concerning the need for division 
of those white patches in the mouth, which heretofore both clinically and 
microscopically have been termed leukoplakia, into those which are obviously 
of a hyperplastic nature and those which are neoplastic and have an ominous 
significance. For the latter he retains the term leukoplakia and for the former 
he has applied a new name, pachyderma oralis. The author introduces another 
new term, cementifying fibroma, for that entity which Thoma has called cemento- 
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blastoma. He suggests that this is probably closely related to and perhaps 
should be considered a variant of fibrous dysplasia. He points out the similarity 
if his coneept with that of Thoma, who considers this a “subdivision of the 
dontogenie fibroma and the odontogenic counterpart of the fibro-osteoma.” 

The chapter pertaining to the pathology of periodontal disease is dis- 
ippointing. While approximately one-third of the printed matter deals with 
he geneology and evolution of the existing classification of periodontal disease, 
veclusal trauma is assigned a single short paragraph. One could not help but 
‘eel that this lengthy exposition of the classification of periodontal disease was 
. poor substitute for a more definitive presentation of the pathology associated 
with ceclusal traumatism. 

In all, Management of Oral Diseases may be considered a useful addition to 
the dental literature for use by both the student and the general practitioner. 

JacK BLoom. 


Atlas of Oral Pathology. By S. Matsumiya et al. Tokyo, Japan, Tokyo Dental 
College Press, 1955. 


This publication appears in two volumes. One employs the conventional 
format used in an atlas and is written in both English and Japanese. The 
second is entirely in Japanese and appears to be a discussion, in essay form, 
of the material contained in the first volume. The title would appear to be 
a misnomer, since the text deals only with dental pathology. 

The illustrations are excellent. In fact, one is quite impressed with the 
many excellently prepared ground sections. In one case there has been repro- 
duced a magnificent ground section containing the alveolar portion of the jaw 
and five teeth. 

JacK BLoom. 
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ANESTHESIOLOGY 


The Traumatized Patient: Evaluation, Preparation and Anesthetic Management. S. M. 
Smith and E. J. Hruska. Postgrad. Med. 18: 456, November, 1955. 


When serious trauma has been sustained, one should anticipate effects other than those 
on the body structures directly involved. To treat merely the local injury without treating 
the patient as a whole is to invite disaster. 

A thorough but gentle physical examination should be made. Blood pressure, pulse, 
and respiration should be measured. The appearance of the skin and mucous membranes 
should be noted with reference to color, temperature, and degree of moisture. The patient’s 
mental state should be appraised and that all-important question, ‘‘Were you at any time 
unconscious?’’ should be asked. 

The minimal criteria recommended before anesthesia are: a rising systolic blood pressure 
between 90 and 100 mm., hemoglobin, a pulse rate of less than 120 per minute, and dry, 
warm skin, 

The skill, experience, and judgment of the anesthetist are as important as the choice of 


the anesthetic agent or technique. 
t. 6.8. 


ORAL SURGERY 


Open Reductions of Mandibular Fractures. J. Levignac, M.D. La Semaine des Hopitaux, 
Ann, Chir., No. 8, August, 1955. 


The author describes methods and principles of open reductions, then discusses the cases 
to which they apply. 

In general, he prefers the bone wiring procedure, using stainless steel. In selected cases, 
however, a metal bone plate is of real value and the author favors the contoured Smith type 
of splint. 

A ease is presented of a double fracture of the mandible with a central edentulous 
fragment. It was associated with a unilateral fracture of the maxillary zygomatic compound. 
An open reduction was performed on the mandible and a contoured durallium-casted and 
adjustable splint attached. There are some particular features to this splint—it is designed 
especially for the anterior part of the mandible, the main plate being on the inner side of 
the mandible with rods catching the lower border and coming around on the anterior surface. 
The mandible was properly restored in this way and, by wiring the jaws together with two 
Ivy loops, reduction of the displacement of the maxillary zygomatic compound was accom- 
plished. 

In this paper the problem of open reduction of the condylar fractures is also discussed 
and the author points out the special advantages of the method in cases of double fracture 


with dislocation and in cases of fracture-dislocation in children. 
J. 
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‘he Treatment of Temporo-Mandibular Joint Ankylosis. Cernea. Rev. Stomatol. 56: 292, 

April, 1955. 

The author discusses the problem of ankylosis of the temporomandibular joint on the 
isis of his clinical experience and with the knowledge of all experimental work done on the 
ibject, special reference being given to the work of Sarnat and Engel. 

He raises the problem of the age at which operation may be done so as not to interfere 
ith the remaining growth potential. Cernea and Chateau have observed, in a few cases of 
lults with bilateral ankylosis, that the ascending and horizontal rami had about normal 
ngth, but when an operation was performed on a young child they could observe severe 
formities. They point out the risk of recurrence, when operating on a child, producing 
bony mass which might invade the entire pterygomandibular fossa, thus becoming more and 
iore difficult to remove. 

The operation should be preceded by a careful study of tomographic x-rays. Cernea 
avors Dingman’s method. 

In this paper the definite answer to the problem of the age at which we should 


perate is not given, but that problem itself is well exposed to our thoughts. 
J. L. 


Deformities After Cleft Lip and Palate Surgery. J. Psaume. Rev. Stomatol. 56: 256, 

April, 1955. 

In this paper we find a complete analysis of the harelip deformity; this is followed by 
study of the consequences of surgical repair. Repair is responsible many times for deformity 
of a secondary type unless proper orthopedic measures are taken. 

The author deseribes how the natural forces, which are the muscular action and growth, 
may aggravate the deformity of an unrepaired cleft lip. In the unilateral cleft of the lip 
and palate the muscles which are inserted to the anterior nasal spine are pulling the main 
fragment outward, while the growth of the vomer bone is pushing it forward. The small 
fragment, on the side of the cleft, is not submitted to such forces. 

The tongue acts on both fragments and mostly on the main one. In bilateral cleft lip 
and palate cases the muscles of the lip are inactive and the premaxilla is brought way for- 
ward by the growth of the vomer. 

In every case the maxillary tuberosities are displaced outward by the pull of the 
pterygoid muscles as well as the pressure of the tongue—forces which are not compensated 
here by the muscular sling of the velum. 

After repair of the cleft, the established muscular balance may be responsible for 
another type of disorder; that is, in the unilateral cleft lip and palate cases the main 
fragment comes approximately to its normal place, but, the author points out, if the repair 
is done before 5 months of age the development of the anterior part of the arch is disturbed 
and followed by retrognathia in the incisor area. After repair, the small fragment is sub- 
mitted to the forces of the orbicularis muscle and the anterior muscular sling. Its anterior 
extremity is displaced inward and comes behind the incisor area. 

We also observed, after repair in the bilateral cleft lip and palate, an identical displace- 
ment of each small fragment behind the premaxilla. In fact, among the deformities observed 
some are displacements, although growth is normal, and proper orthopedic measures will correct 
the disorder. An appliance used by the author for this purpose is well described. 

Other deformities are the result of damage to the growth center; atrophy is the con- 
sequence of too early or too traumatic repair; treatment of this disorder is done with a 


prosthesis to replace the missing bone and teeth. 


J. L. 


Tumors of the Cheek. Observations on Etiology, Differential Diagnosis, and Methods of 
Surgical Approach, Carter P. Maguire, Charles E. Horton, and Kenneth L. Pickrell. 


Arch, Surg. 71: 896, December, 1955. 
Lesions Involving the Surface Coverings of the Cheeks.—Basal-cell and squamous-cell 
carcinoma of the skin of the face are the most frequent malignant conditions of the head 
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and neck, while squamous-cell carcinoma of the buccal mucosa is much less common. Other 
of the commoner lesions involving the mucous membrane of the cheek are leukoplakia, 
hemangioma, mucocele, and benign epithelial papillomata. Surface lesions of the skin of 
the cheek, in addition to cancer, include nevi, hyperkeratosis, verruca, hemangiomata, cutaneous 
fibromas, cylindromas, and hydradenoma. 

Subsurface Lesions of the Cheek—A mass in the cheek between the skin and the 
mucosal surface presents an exceedingly interesting problem of diagnosis. From a survey 
of the internal anatomy of the cheek, it is apparent that a mass may represent a solid or 
a cystic tumor arising from any of the several types of tissue present. The cheek mass may 
originate from the soft tissues of the cheek or it may arise from the underlying bone or 
dental apparatus. 

Subsurface hemangiomas and lymphangiomas of the cheek are common. Sebaceous 
and dermoid cysts, lipomas, mixed tumors, and malignancies are seen. 


The surgical approach is the treatment of choice and is discussed in detail. 
t. 3a 


A Minor Operation for the Permanent Relief of Tic Douloureux. M. B. Wilcox. Arch. 
Surg. 71: 929, December, 1955. 


A surgical procedure, described as relatively simple, was devised to give permanent 
relief to patients with tic douloureux and at the same time to avoid producing the extensive 
area of anesthesia which results from sectioning the sensory root of the fifth cranial nerve. 
The chief shortcoming of the procedure is that it can be used only in cases involving the 
maxillary and/or the mandibular branches. 

Both the maxillary and the mandibular branches of the fifth nerve travel through bony 
canals, from which they emerge to make their peripheral sensory distributions. Portions of 
these canals are readily accessible to surgery and can be exposed for the purpose of sectioning 
the nerve trunk. Regrowth of the cut fibers can be prevented permanently by occluding a 
short segment of the bony canal with dental amalgam. 

The maxillary nerve, the one most commonly involved in tic, traverses the infraorbital 
canal to emerge from its foramen just below the center of the lower rim of the orbit. It 
supplies sensory fibers to the lower eyelid, the cheek, the lateral surface of the nose, the skin 
of the upper lip, and the mucous membranes of the upper lip and the anterior gingival 
surfaces. 

‘¢An incision through the mucous membrane, extending about 3 cm. backward from 
the canine tooth along the fornix of the buccal-gingival fold, is carried through the deeper 
tissues down to the periosteum. The latter is incised and the bone exposed. The periosteum is 
elevated along with the overlying tissues until the foramen with the emerging nerve is seen 
just under the orbital rim. Strong upward retraction is necessary to gain adequate exposure. 

‘*When the nerve is well visualized, it is cut so as to leave a short stump protruding 
from the foramen. It is important that all fibers be severed. A further injection of procaine 
into the canal is advisable at this point. The stump is grasped with a fine hemostat—close to 
the foramen—and the fibers are twisted from the canal as deeply as possible. Additional 
canal contents are removed until there is an empty cavity for a depth of 3 or 4 mm. The 
bleeding is controlled by pressure with a cotton applicator inserted into the opening. The 
cavity should be dry before proceeding. 

‘¢A small amount of dental amalgam is now prepared and tamped firmly into the cavity 
until the latter is tightly filled flush with the bony surface.’’ 

The same procedure is followed when the mandibular nerve is severed at the mental 
foramen. 

Seven cases are reported. 
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TUMORS OF THE JAWS 


Firbromatasi Gengivale a Carattere Familiare. Eugenia Peduzzi. Ann. Stomatol. 3: 
437, 1954. 


Peduzzi describes a very interesting case of gingival fibromatosis affecting both mandible 
nd maxilla. The palatal gingivae are enlarged asymmetrically, one side filling the vault 
cross the midline. The case is of interest because of the hereditary findings; Six members 
f the family during three generations were similarly affected. 


MALIGNANT ORAL TUMORS 


Extent of Mandibular Resection Required for Treatment of Oral Cancer. L. T. Byars. 
Arch. Surg. 70: 914, June, 1955. 


‘¢A properly planned operation for cancer of the mouth often includes the removal 
f a segment of the mandible or maxilla because oral cancer arises upon these structures or 
ventually may extend to them.’’ 

Bone must be considered to be invaded by oral cancer when a malignant process has 
penetrated its thin mucosal covering. 

When the mandible is involved, the surgeon may select one of three procedures. The 
simplest operation is the resection of the cancer along with the periosteum and a plate of 
inderlying bone, not interrupting the continuity of the mandible. This conservative approach, 
of course, must be reserved for the lesions of minimal extent. 

More frequently, a radical resection is necessary. A full-thickness segment may be 
excised, or the mandible may be resected and disarticulated. The simple segmental resection 
is quicker and easier to perform, is followed by smoother postoperative recovery, causes 
less deformity, and lends itself to secondary repair if such is indicated. It also may be an 
inadequate procedure under certain conditions. 

The basic consideration in making this decision is whether or not the inferior dental 
canal, with its vessels, nerves, and lymphatics, has been entered by cancer cells. It forms a 
natural path for cancer dissemination and, if invaded, any operation other than adequate 
jaw resection with disarticulation at the temporomandibular joint is likely to leave behind a 
segment of mandible with cancer growing in its core. T. J. C. 


The Latest Advances’in Diagnosis and Treatment. Postgrad. Med. 17: 6, June, 1955. 


R. Lee Clark, Jr., M.D., guest editor of this special issue, states (p. 430): ‘‘The 
results of the treatment of cancer patients reported in the current medical literature do not 
accurately reflect cancer cures. The unreported results of treatment and associated cure rate 
for cancer are much worse.’’ 

Dr. Clark further says that reports of cancer treatment are usually published from 
medical centers or by persons who are interested sufficiently to follow the cancer patient 
after treatment for a long enough time to ascertain the results. However, most patients 
with cancer die without the benefit of this kind of treatment, as it is not available at the 
community level. 

Hope of relief can be seen only if the recent recommendations of the American College 
of Surgeons Cancer Committee, such as establishing a record of registries and follow-up 
clinics in any accredited hospital where cancer patients are seen, are adopted. 

Cancer Teaching Grants of the National Cancer Institute are making it possible for 
men with adequate special training in the diagnosis and treatment of cancer to be found 
at the community level. 

The Diagnosis of Cancer of the Head and Neck (Pp. 449-452).—The oral cavity lends 
itself to adequate physical examination. This examination should begin at the gingivobuccal 
gutters and include the floor of the mouth, the tongue, the mucosa of the cheeks, the lips, 
and the hard and soft palates. The laryngeal mirror is indispensable and the rubber-cotted 
finger a must. 
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Squamous-cell carcinoma is the most common type found in the oral cavity. The early 
lesion may be painless and appear as a small, ulcerated, granulomatous lesion with raised 


margins. 
‘‘ Any oral lesion which has persisted longer than two weeks with progression rather 


than regression in size should be considered neoplastic and is an indication for a biopsy.’’ 

In the average case, biopsy can be done in the office under local anesthesia. The final 
diagnosis must be made by the pathologist, and treatment should never be instituted until 
this report is received. 


Treatment of Cancer of the Head and Neck. William S. MacComb (Pp. 498-500).— 
Intraoral cancer, in most instances, is treated effectively by irradiation when the underlying 
bone is not invaded. Lesions of the tongue, the floor of the mouth, the soft palate, and the 
buccal mucosa are treated with excellent results by irradiation. 

Emphasis is placed on early and adequate treatment. Treatment of the primary lesion 


may be provided by any of three methods: radiation therapy, surgical treatment, or a 


combination of both. t. J. €. 


Discussion on the Treatment of Malignant Disease of the Upper Jaw. A. J. Gardham, 
C. P. Wilson, and Alan H. Hunt. Proc. Roy. Soc. Med., London 48: 71, February, 1955. 


When the carcinoma of the upper jaw originates in the nasal sinuses, the chances of a 
permanent cure are extremely low, and the penalties of any attempt at radical cure are very 
considerable if the attempt involves a major excision. The risk of recurrent or residual growth 
in large excavating wounds is considerable, and when this happens the patient is in much 
more desperate condition than he was preoperatively. 

Removal of a piece of tissue is necessary to make a diagnosis before treatment is 
begun. If there is marked infection of the antrum, drainage should be undertaken at the 
same time as the biopsy, and this drainage preferably should be intranasal. 

The surgical extirpation is far more likely to be successful than radiation alone. The 
combination of x-ray and surgery is most practical and feasible, however, and has been 
carried out extensively at St. Bartholomew’s and the Royal Marsden Hospitals. The authors 
stress the urgent need for total ablation of the malignancy without regard to the resulting 
deformity, as many times plastic procedures eventually can overcome much of the unsightliness 
and internal prostheses will be found very effective in preventing horrifying disfiguring 
sequelae. a. 0, 
The Management of Cancer of the Maxillary Antrum, Donald Ranier and Arthus G. James. 

Surg., Gynec. & Obst. 101: 395, October, 1955. 

Sixteen primary carcinomas of the maxiliary antrum were seen at the Ohio State 
University Medical Center during the past five years. 

The ages ranged from 45 to 79 years; there were thirteen men and three women. The 
most common complaint was pain. 

The surgical treatment of tumors of the maxilla are radical; a total maxillectomy is 
recommended for the affected side. 

The radiation therapy method used is described as ‘‘intracavitary radiation,’’ which 
is done after the surgical resection by means of radioactive substances in a plastic mold. 

Dental prosthesis is made to fill the defect so that speech and deglutition are not 


impaired. ®. J. & 


CANCER 


Carcinoma of the Head and Neck: Plea for More Radical Surgical Excision and the 
Immediate Employ of the Steps of Reconstructive Surgery. Herbert Conway. 
Surg., Gynec. & Obst. 101: 765, December, 1955, 

There is a distinct feeling that the field of carcinoma of the head and neck, the oral 
cavity, and pharynx has not been subjected to the same degree of intensified clinical attack as 








ABSTRACTS OF CURRENT LITERATURE 461 


wwe carcinomas in other portions of the human body. In all probability, the fact that 
rcinomas of this region are caught in the interplay between specialists of widely different 
itegories has been a factor in this. Nationwide uniformity in therapeutic method for 
alignant lesions of the oral cavity and the head and neck is lacking. There still is strong 
ntroversy (for many of the intraoral carcinomas, as well as the skin carcinomas) as to 
hether a given tumor should be treated by x-ray, by radium, or by surgery. Lack of 
\iformity in the policies of leading hospitals and medical centers has not helped to clear 
» this situation. Unquestionably, the greatest deterrent to radical surgery as the ideal 
ethod of treatment has been the fear of or concern over the mutilating effect of such 
rocedures, The competent surgeon hesitates to create gross facial defects, even when the 
jective is the eradication of cancer, and the referring physican hesitates to recommend 


ich treatment. As a result, less drastic and less effective modes of treatment are employed. 


‘surgeons generally seem to be remiss in failing to master the reconstructive techniques of 


irrection of defects of the head and neck. If the principles of reconstructive surgery are 
iken into consideration before radical surgery is employed, the surgeon will exercise much 
ider excision of carcinoma of the head and neck, thus creating a background for the report- 


g of greatly improved follow-up results. 
T. J. C. 


Carcinoma in Situ: A Concept of Cancer Without Invasion. R. Lee Clark, Jr., William O. 

Russell and Jacob W. Old. Post-Grad. Med. 18: 374, November, 1955. 

The authors offer the following classification of cancer: 

Leukoplakia: ‘*This term is applied to a grayish-white plaque which occurs on 
squamous mucous membrane surfaces. This is caused by an increase in the number of cells 
in the mid and outer layers of the epithelium. Despite this cellular increase, there is no 
cellular abnormality nor is there any essential disturbance of normal maturation. Although a 
certain number of carcinomas do develop in areas of leukoplakia, the condition is not of itself 
malignant and should not be treated as such.’’ 

Atypical hyperplasia: ‘‘This diagnostic term is not completely specific since it is used 
to designate epithelial hyperplasia of abnormal character which do not have the definitive 
characteristics of carcinoma. Tissues showing this type of change must be regarded with 
suspicion and the patient must be followed clinically. The diagnosis does not warrant the 
type of therapy which a diagnosis of in situ or invasive carcinoma would demand. However, 
additional studies should be made of biopsies from any suspicious areas, since both definite 
in situ carcinoma and invasive carcinoma may occur in the region of lesions of this type.’’ 

In situ carcinoma: ‘*This diagnosis indicates true carcinoma which has not invaded. 
\ll the cytologic changes and all the disturbances in maturation which characterize carcinoma 
must be present; these are, however, strictly limited to the normal epithelial surface areas. 
When this change can be shown to exist in all parts of a suspicious area, a characteristic 
clinical course can be expected; namely, that the potential for invasive carcinoma exists and 
is to be expected following a variable latent period. When this diagnosis is made from 
biopsy specimens of limited extent, further studies are mandatory since the in situ carcinoma 
may be only a part of an area of neoplasia which includes invasive carcinoma.’’ 

Invasive carcinoma: ‘‘The full diagnostic implication of carcinoma pertains in this 
instance. There is autonomous growth of neoplastic celis with stromatic infiltration and a 


strong potential for metastasis to regional structures.’’ 


T. J. C. 


A Radical Combined Operation for Cancer of the Head and Neck. E. W. Friedman and 
M. R. Ewing. Arch. Surg. 71: 706, November, 1955. 
One hundred fourteen cases with the site of the primary lesion in or about the oral 
cavity were included in this report. The anatomic sites were: Lip, 2; mucosa of cheek, 9; 
gingiva, 20; palate, 2; floor of mouth, 26; tongue, 33; tonsils, 16; salivary gland, 3; pharyngeal 


wall, 1; nasopharynx, 1; and mixed tumor of the palate, 1. 
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This major operation, often referred to as ‘‘the commando,’’ consisted of a radical 
neck dissection, resection of a portion of the mandible, and excision of the intraoral primary 
lesion, all performed in continuity. 

The operation took over four hours in 98 per cent of the cases but, in spite of the 
advanced age of the majority of the patients, the poor preoperative condition, and the extent 
and duration of the procedures, the operative mortality rate was low, as was postoperative 


morbidity which was also extremely low. 
T. J. C. 


CLINICAL AND LABORATORY RESEARCH 


Infantile Cerebral Palsy. A Survey of Dental Conditions and Treatment Emphasizing 
the Effect of Parental Rh Incompatibility on the Deciduous Teeth. A. O. Watson, 
D.D.Se. D. J. Australia 27: 72-83, April, 1955. 


A group of patients with infantile cerebral palsy was studied, and parental Rh in- 
compatibility was found to be an etiological factor in a significant number of cases. There is 
no significant difference between the incidence of caries in children with infantile cerebral 
palsy and in normal children. Severe attrition due to spastic and athetoid muscle movements 
in some children with the disease causes a greater loss of tooth structure than is seen in 
normal children. A characteristic hypoplastic defect (‘‘the Rh hump and developmental 
line’’) found in cerebral palsy of Rh origin has been described. It is believed that par- 
ental Rh incompatibility severe enough to cause infantile cerebral palsy may also cause this 
Rh hump and developmental line and that the presence of this hump is pathognomonic of 
infantile cerebral palsy of Rh etiology. The author describes deciduous dentitions which 
exhibit a green natural vital stain and considers the relationship of these dentitions to jaun- 
dice caused by parental Rh incompatibility. He points out that malocclusions do not occur 
more frequently in children with cerebral palsy than in normal children, but that marginal 
gingivitis (Schmutz pyorrhea) does occur more frequently than in normal children. Other 


gingival conditions, however, show no significant variations from normal. Some cerebral 
palsy patients drool continuously because of interference with the muscles of deglutition and, 
rarely, conditions resulting from this occur on the lips and chin. No oral surgical conditions 
are specifically associated with infantile cerebral palsy. Gingival hypertrophy following 
Dilantin therapy has been reported. 


The Relative Rates of Acid Production From ‘‘Refined’’ and ‘‘Natural Sugars.’’ Dymphna 
F. Lennon and H. R. Sullivan. D. J. Australia 27: 67-71, April, 1955. 


Because salivary agents other than lactobacilli are readily able to ferment white and 
brown sugars, the rate of acid production from mixtures of salivary deposit and these two 
sugars was comparable to that from carbohydrate-containing mixtures whose components 
were chiefly monosaccharides. In addition to variation in type of monosaccharide or di- 
saccharide, the less refined sugars undoubtedly contain small quantities of minerals which 
could effect acid production. It was found that when cultures of lactobacilli were used the 
natural sugars, such as honey (probably because of their monosaccharide content) were con- 
verted to acid more quickly than refined sugars, such as white sugar, which contain mainly 
disaccharide. It is also pointed out that when salivary deposit is used the acid production 
rate is uniform for all types of sugars. 

After discussing the results of several previous investigations on acid production in 
the mouth, Lennon and Sullivan conclude that lactobacilli appear to be selective in the type 
of carbohydrate which they can ferment rapidly and that, since lactobacilli have been found 
incapable of converting sucrose to acid during the first ten minutes, some heed must be given 
those writers who have stressed the possibility that lactobacilli play only a minor role as 
acid producers in the mouth. Furthermore, because of their monosaccharide content, both 
_lactobacilli and salivary deposits are capable of producing acid with equal facility from the 
natural sugars and, therefore, such a substance as honey may be as important as the refined 
sugars in the initiation of dental caries. 
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Operative Oral Surgery 


THE ROLE AND APPLICABILITY OF HYALURONIDASE IN CLINICAL 
DENTISTRY 


GEORGE H. HENKEL, Caprarn, USAF (DC) 


Introduction 


N 1930 an investigation led to the discovery of what became known as a 

spreading factor. This spreading factor was subsequently identified as the 
enzyme, hyaluronidase, a tissue permeability factor which promises to assume 
considerable importance in biochemistry, bacteriology, and many medical 
fields. 

Developments in the field of enzyme chemistry in recent years have 
already associated hyaluronidase with such diverse fields as gynecology, rheu- 
matology, oneology, bacteriology, internal medicine, pediatrics, orthopedics, 
dentistry, and others. Hyaluronidase opens a new approach to fundamental 
problems in each of these areas. 

The prime objective of this article is to correlate the known properties of 
hyaluronidase, and to apply them to clinical dentistry. Herein is an attempt 
at compilation of the findings of the more pertinent investigations which are 
of direct interest to and have active application in clinical dentistry. 

The work reported here was accomplished in the oral surgery section of 
a dental internship at Fitzsimons Army Hospital, Denver, Colorado.* From 
a review of medical and dental literature, a great variety of possible dental 
uses was postulated. Many of these uses were studied from the theoretical and 
clinical aspect. There was limited time available for investigation; conse- 
quently, this present study includes neither a sufficient number nor variety of 
cases to be statistically valid. The cases in this study, however, showed 
promise in all areas and indicate need for further investigation and acceptance 
by the profession. 

An enzyme which increases tissue permeability naturally suggests its role 
in the treatment of traumatic swelling and hematomas and its application in 


_ Presented as part of the requirement of the Oral Surgery Section of the Dental Intern- 
ship Program at Fitzsimons Army Hospital, Denver, Colorado. 
The opinions expressed in this paper are those of the author, and endorsement by any 
of the Armed Forces Dental Services is not to be inferred. 
_ *The author is indebted to Colonel H. B. Dierdorff for his permission to undertake the 
clinical portion of this study and to Colonel Dierdorff and Lieutenant Colonel R. J. Talbot 
for their guidance and support throughout. 
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local anesthesia and hypodermoclysis. These are obvious potentialities of the 
enzyme; others are somewhat more subtle. Several applications, at this june- 
ture, have been merely hypothesized. In this article, the proposed dental 
application of hyaluronidase will include: (1) hypodermoclysis, (2) traumatic 
swelling, (3) hematomas, (4) local anesthesia, (5) topical anesthesia, (6) 
temporomandibular disturbances, and (7) miscellaneous references to other 
potential uses. 

The work thus initiated at Fitzsimons Army Hospital is being continued, 
with special emphasis toward the problem of temporomandibular joint dis- 
turbance, a condition which has long perplexed the dental profession. 

A brief, general review of the more pertinent literature will be presented 
to familiarize the clinician with the properties and current uses of hyaluroni- 
dase and to aid in a more critical appreciation of the problem at hand. 


Review of the Literature: Physiologic and Pharmacologic Aspects 


Duran-Reynals originally discovered that the spread of vaccinial in- 
fection in rabbit skin was enhanced by simultaneous injection of testicular ex- 
tract. MecClean*®- confirmed and extended these investigations and showed 
that the action of the extract in spreading infection was by increasing tissue 
permeability. 

This spreading factor was then found in such diverse sources as certain 
bacteria, various tissues, some tumors, snake and spider venoms, and leech 
heads. 

While investigation of the spreading factor continued, Meyer and. 
Palmer** reported the presence of a mucopolysaccharide in vitreous humor of 
cattle eyes which they called hyaluronic acid. 

The correlation of these and similar investigations was made by Chain 
and Duthie,’ who described the phenomenon of the spreading factor as an 
enzymatic effect on a polysaccharide of connective tissue, that is, hyaluronic 
acid. 

Hyaluronic Acid.—Our knowledge of the mucopolysaccharides, of which 
hyaluronic acid is a member, is limited; Meyer,** however, has proposed the 
following classification : 

I. Mucopolysaccharides—polysaccharides which contain hexos- 
amine as one component 
A. Neutral mucopolysaccharides 
B. Acid polysaccharides 
1. Simple—N-acetylhexosamine plus uronic and _ hexonic 
acids. (Example: hyaluronic acid) 
2. Complex—Same as above plus sulfuric or phosphoric 
acid. (Example: heparin, chondroitin sulfate) 
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Mucoids or mucoproteins—contains less than 4 per vent amino 
sugars. (Example: blood group A substance of gastric mucosa) 

III. Glyeoproteins—contains less than 4 per cent amino sugars. 
(Example: serum albumin) 


Hyaluronic acid is a mucopolysaccharide which consists of equimolar pro- 
portions of glucuronie acid and N-acetylglucosamine. Its properties are: it is 
if high molecular weight, it is viscous, soluble in water, precipitable in acetic 
icid, insoluble in fat solvents, relatively resistant to denaturation, is not anti- 
venic, does not dialyze through a collodion membrane of great porosity, and 
very important) it probably oceurs in varying proportions in all connective 


issue.** 44 


Hyaluronie acid and chondroitin sulfurie acid are important constituents 
of ground substance. Hyaluronic acid may be the intercellular ground sub- 
stance of connective tissue, the amorphous, viscous, transparent, jellylike 
substance of connective tissue in which argyrophilic fibers, collagenous bundles, 
lymph, and blood vessels are imbedded and in which the fibroglia and cells are 
included. The hyaluronic acid may serve an architectural function or it may 
bind water in interstitial spaces.*? In any ease, it is felt that it has a function 
in holding cells in their jellylike matrix and is a component of the lubricant 
and shock absorber in joints. Synovial fluid is possibly a function of the 
connective tissue synovial layer of the joint capsule. Hyaluronic acid pro- 
vides viscosity to the connective tissues and their secretions which necessarily 
must be altered in order that substances may pass through, although metabo- 
lites might usually move through, impelled by capillary force.*® *° 

Capillary permeability itself is quite possibly related to hyaluronic acid.* 
The extraordinary wide latitude of the permeability of blood capillaries tends 
to preclude the possibility that this property is primarily that of living cells 
composing the capillary walls. Many substances to which living cells are im- 
permeable readily pass through the capillary wall.** The intercellular cement 
substance, rather than the endothelial cell itself, may be responsible for 
capillary permeability. 

There is a definite connection between the ground substance of connective 
tissue in general and the cement substance of blood and lymph vessels.’* The 
cement between the endothelial cells is a sticky, argyrophilic matter, con- 
tinuously secreted by the cells themselves,* and the permeability of the vascu- 
lar system can be loeally or generally increased by preparations rich in spread- 
ing factors. 16 

Hyaluronidase.—The term ‘‘spreading factor’’ is not synonymous with 
hyaluronidase. Various substances, such as ascorbie acid, azoproteins and 
diazo compounds, urethane, hirudin, commercial peptones, and lecithins, pro- 
mote in vivo spreading and reduce the viscosity of some substrates in 
vitro,’ #26 On the other hand, hyaluronidases from any source (venom, 
leech extracts, bacterial toxin, ete.) are spreading factors. Mammalian testicu- 
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lar tissue is the most potent source. In the animal body, hyaluronidase is 
quite possibly constituted as a group of related enzymes rather than as a single 


enzyme.” 

Hyaluronidase, as the suffix implies, is an enzyme. It gives the usual 
tests for protein, contains inorganic phosphorus and organic sulfur; it is 
filterable, nondialyzable, heat labile, insoluble in fat solvents, soluble in water, 
precipitated by acetic acid, and is of high molecular weight. It is inactivated, 
after heating for one hour at 60° C., by pepsin and trypsin and by chloroform. 

Material available for clinical use is a vacuum-dried, powdered extract 
of bull testes which is free from pyrogens. It is stable indefinitely in the dry 
state at room temperature or refrigerated. It is soluble in aqueous solution, 
and this solubility has been enhanced by the pharmaceutical houses by com- 
pounding the extract with lactose. Ready solubility is very important, since 
the enzyme is inactivated by even gentle shaking. Reconstituted in physiologic 
saline, hyaluronidase is stable for a minimum of two weeks when refrigerated, 
provided that sterility is maintained.*® °° 

As with most other enzymes, hyaluronidase has an optimum pH, tempera- 
ture, and concentration of salts. The optimum pH is about 6.0, somewhat 
more acid than the human pH, but a factor actually out of our control with 
in vivo experimentation. 

The presence of sodium chloride is of marked importance to hyaluronidase 
activity. Various investigators have found the optimum concentration to be 
between 0.15M NaCl and 0.30M NaCl. Physiologie saline is a very eon- 
venient 0.154M NaCl. 

The Qo has been reported as 1.75 to 2.0. That is, an increase in tempera- 
ture of 10° C, will increase the activity of the enzyme 1.75 to 2.0 times. The 
Qio is applicable to a maximum of 40° C.2* 26 Normal body temperature is 
again a convenient 37° C. 

Hyaluronidase acts on its polysaccharide substrate through a process of 
disaggregation and depolymerization, although the actual steps of this process 
are unknown. The breakdown occurs in at least two** or three** steps. This 
breakdown of the ground substance decreases the interfibrillar and inter- 
cellular viscosity and renders the connective tissue more permeable. After 
breakdown, the natural hyaluronie acid barrier is partly restored in twenty- 
four hours and completely restored in forty-eight hours.** 

The enzyme may be slightly antigenic, but hypersensitivity reactions are 
rare to nonexistent.* * 1 * 44 Toxicity is minimal; a dose of 200,000 times the 
maximum therapeutic dose must be injected to produce the first sign of 
toxicity.** Accidental injection directly into the blood stream is also quite 
harmless," *' due at least partly to a hyaluronidase inhibitor in normal 
blood.®: © 1% 22 Tjarge doses of salicylates, cortisone, ACTH, estrogens, and 
antihistamines also either have an inhibitory action on hyaluronidase or render 
the substrate partly refractory to the action of the enzyme.” ** 
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Poteney is expressed in assay units, units differing according to the 


nethod of assay employed by the manufacturer. The most commonly used 
inits are the turbidity reducing unit (TRU) and the viscosity reducing unit 
VRU). 

A turbidity reducing unit is defined as the amount of hyaluronidase 
which, under assay conditions, will reduce the turbidity caused by 0.2 mg. of 
otassium hyaluronate in acidified horse serum to that caused by 0.1 mg.” 
One TRU is equivalent to approximately 3.33 VRU; that is, 150 TRU is equiva- 
lent to about 500 VRU.2* °° 150-TRU or 500-VRU vials are supplied by vari- 
us pharmaceutical houses; their potencies are about equal. Throughout the 
emainder of this article, the turbidity reducing unit (TRU) will be referred 
to exclusively. 

In general, 1 TRU of hyaluronidase per milliliter of fluid is sufficient for 
rapid dispersions of fluid volumes up to 50 ml.; less enzyme, in proportion, is 
needed for larger volumes.’ It has been noted that larger amounts of the 
enzyme are needed to produce a given spreading effect in Negroes and elderly 
patients.® 

Hypodermoclysis 

The use of hyaluronidase as an aid to hypodermoclysis is an established 
hospital practice. The enzyme enhances the effectiveness of clysis solutions, 
and has inereased absorption of fluids from five to fourteen times.’® ** 4? The 
absorption of most of the commonly used solutions (saline, saline-glucose, 
sodium lactate, Ringer’s, ete.) is facilitated. Tissue derivatives, such as blood 
and possibly heparin, however, contain certain inactivators which inhibit the 
action of hyaluronidase, as mentioned previously. 

The dentist normally has little occasion to require eclysis. In cases in 
which fluid administration is desirable and adequate veins are not available 
(as seen especially with infants and aged patients), or in the event of emer- 
geney and lack of skilled attendants, hypodermoclysis may be necessary. 

As a member of the healing arts in our present civilization, it behooves 
the dentist to be familiar with modern lifesaving methods; henee, the brief 
discussion of hypodermoclysis in this article. 

Very little hyaluronidase serves to break down tissue barriers. An 
effective clysis may be obtained by injecting 150 TRU (one vial) of recon- 
stituted hyaluronidase into the rubber tubing, as close to the needle as pos- 
sible, at the start of elysis. This amount will facilitate absorption of 1,000 c.e. 
or more of solution.*® Up to 400 ¢.c. per hour (in adults) can be administered 
with little of the swelling or discomfort usually associated with simple hypo- 
dermoelysis without the enzyme.”4 


Traumatic Swellings 
General and oral surgeons are continually confronted with the problem 
of traumatie swelling and all its complications. When the swelling is due to 
surgical trauma, the postoperative problem can prove to be very disturbing to 
the patient and to the doctor. 
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With a surgical, physiologic, or accidental insult to the tissue, swelling at 
the site of insult to a greater or lesser degree is to be expected. It is fre- 
quently the result of mechanical injury to the blood vessels and lymphatics in 
the area. The swelling is uncomfortable at best. It is probably disfiguring to 
the patient, and adds to the problem of postoperative management. - If the 
molar regions are involved, there will often develop an accompanying trismus. 
Pressures in any area interfere with lymph flow, tend to occlude vessels 
mechanically, and contribute further to general stasis.*. With stasis and per- 
sistent edema, fibrosis and induration are noted along with a striking drop in 
natural resistance to infection.'* 

The resolution of these postoperative sequelae is a relative phenomenon, 
depending much on the ‘‘healing powers’’ and ‘‘resistance’’ of the patient. 
The problem is not entirely objective, since variations in individual thresholds 
of pain and relative discomfort complicate the postoperative picture.® 

Various methods have been employed to combat the problem of postopera- 
tive swelling. Such diverse methods as local application of heat and cold, 
diathermy, heliotherapy, massage, physical therapy, radiotherapy, psycho- 
therapy, application of packs and poultices, administration of antibioties and 
chemotherapeuties, and many others have been attempted with variable and 
generally unsatisfactory results. 

The most widely used treatment, namely, local application of heat and 
cold, was recently investigated by Possoff.** He reported little difference in 
swelling or cytologic response caused by application of heat and cold or 
nothing during the first twenty-four hours, and no demonstrable difference in 
the rate of healing. 

Until Benzer* suggested the use of hyaluronidase to increase tissue per- 
meability and thus enhance dispersion of accumulated inflammatory exudate, 
nothing had ever been injected into a swelling in order to reduce it. His work 
was fundamental to dental application, and laid the foundation upon which 
much of the present report on traumatic swelling is built. 

After surgical interference, the postoperative sequelae usually regress 
after only a few days, and the surgeon has only to prescribe appropriate drugs 
for analgesia. When the swelling persists, stasis occurs, and induration begins, 
a different approach is indicated. 

Although the body has an efficient mechanism of inflammation to bring to 
an area of tissue insult the necessary reparative, protective, and healing fluids, 
it often does not have such an efficient mechanism for resolution of these 
fluids. Thus, it was felt that the use of hyaluronidase might be indicated to 
increase tissue permeability and to aid resolution of fluids which had potenti- 
ally served their purpose. 

In order to appreciate the rationale for use and the clinical results, a 
basic understanding of present concepts of the inflammatory mechanism is 
necessary, since hyaluronidase acts upon the ground substance of connective 
tissue, the substance in which the phenomena of inflammation oeceur.*® 

Inflammation might be termed the basie lesion in pathology. It is the 
local defensive reaction that occurs when an injurious agent penetrates the 
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‘issues. The inflammation might be caused by bacterial, mechanical, physical, 

rr chemical agents; it is a chemical reaction, whatever the cause. The purpose 

if this defensive reaction is at least fourfold: to destroy or wall off the irri- 

ant, to neutralize toxic substances liberated, to dilute the irritant, and to re- 

nove necrotic debris. Stimulation of healing and regeneration of new cells by 

metabolie produets is another possible function of the inflammatory process.* 
The gross characteristies of inflammation are well known. They are: 


Redness —increased amount of blood in the inflamed area. 

Heat —greater amount of blood and increased rate of flow. 

Swelling —inereased amount of blood, mostly due to accumulated 
serous exudate and cellular elements. 

Pain —irritation of sensory nerves by toxie substances and 
by the tension due to the swelling. 


Blood leukocytes, small blood vessels, and supporting connective tissues 
all participate in the defensive reaction. When a noxious element is present 
in the tissue, the blood leukocytes collect along the small vessels of the area, 
viving rise to the phenomenon of margination. ‘‘Emigration’’ then denotes 
the passage of these leukocytes through the vascular walls, while ‘‘exudation’’ 
describes the collection of fluid and cells in the tissue spaces. The original 
dilation of the small vessels which leads to slowing of the blood and margina- 
tion is caused by direct action of the irritants on the vessels; there is little 
control by the nervous system. This dilation is combined with an increase in 
permeability, leading to the emigration and exudation. 

This serous exudate is very similar to plasma. Fibrinous exudates are 
caused by coagulation, the quantity depending upon the nature of the irritant, 
site of injury, and structure of the tissue. Increase in the permeability of 
afferent lymphatics adds to the collection of fluid in the extravascular spaces. 

Traumatic swellings are basically composed of inflammatory exudate and 
are accompanied by obstruction of lymph channels.*. During the early stages 
of edema, the formation of exudate is rapid; in later stages, the opposite is 
true. Thus, we see that traumatic swelling is a basic physiologic process that 
serves a definite purpose. It brings protective bodies to the injured area, it 
may contain opsonins or agglutinins, it may contain bacteriolysins or anti- 
toxins, and it dilutes the irritant. Later it may stimulate repair. 

To rid itself of this accumulation of fluid, the body usually begins the proc- 
ess of resorption. The inflammatory lesion at the surgical site should begin 
to resolve after forty-eight hours, barring secondary infection or a general 
systemic disturbanee.* If it is not resorbed, the process of organization will 
set in. Bensley* has deseribed a succession of phases of conversion from edema 
to gelatinous ground substance to argyrophilic fibers to collagen. It is further 
believed that ground substance in the adult is a product of the secretion of 
connective tissue cells and that progressive transformation of this substance 


yields the various components of adult connective tissue.” * 





470 GEORGE H. HENKEL 


Hence, this ground substance, cement substance, or mesenchymal inter- 
fibrillar substance is basic. It is a precursor to other connective tissue ele- 
ments and is the binder through which most substances reaching cells must 
pass. Conversely, any accumulation of extravascular elements must pass 
through the ground substance on its way back to the vascular system. The 
permeability of the connective tissue (or, more specifically, the ground sub- 
stance) has a normal, constitutional state or tonus which can be increased by 
certain factors and decreased by others.” ?* The permeability is increased 
during edema formation, but soon returns to a state of lesser permeability and 
the exudate is often destined to slow resorption or organization. This per- 
meability may be promoted or maintained by breakdown of the hyaluronic 
acid barrier with hyaluronidase. 

The prophylactic use of hyaluronidase to promote or maintain the per- 
meability of early edema formation and prevent postoperative swelling has 
been proposed.’” *? That the technique is clinically feasible has been estab- 
lished. 

However, many factors should be weighed before such prophylactic use. 
3enzer® *! states that after surgical procedures one should not interfere with 
edema and swelling which ensue. Such interference aborts the protective 
physiologic process of inflammation. If the tissue injury is fresh and the 
tissue pathways are opened, it is possible that the tissue bleeding is still present 
and open tissue pathways will lead to a widespread dissemination of blood, re- 


sulting in an extreme ecchymosis.' If ecchymosis does not occur, it is quite 
probable that the enzyme has been inactivated by the blood factors and will 
have no effect upon subsequent swelling. Lymphaties are usually blocked 
within eight hours,** while about twenty-four hours are needed for consolidation 
of clotted capillaries.* It has also been found that there is establishment of 
a resistance to infection with a variety of bacterial preparations within twenty- 
four hours.’* *° Thus, it seems that it is not advisable to use hyaluronidase 


too soon. 

Advocates of prophylactic injection of the enzyme have at least one 
justification for use that has not been presented as such. It is felt that a 
‘‘eritical econcentration’’ of an organism is necessary to establish an infee- 
tion.* * Thus, by dispersing the concentration, hyaluronidase indirectly ex- 
poses more organisms to antibodies, phagocytes, and/or antibiotics. Also, the 
enzyme may depolymerize certain encapsulated organisms.° In most clinical 
instances, however, the virulence of the organism is unknown. Therefore, the 
local use of hyaluronidase without antibiotic coverage for the organisms con- 
ceivably present is potentially dangerous.® 

The critical concentration theory lends further justification to the use of 
hyaluronidase to reduce swelling after a period of normal healing. There 
should be little danger in injecting the enzyme into an area of swelling even 
though there were potential or actual pathogenic organisms. If the organism 
were walled off, as it most probably would be after a period of normal healing, 
the enzyme would have no effect upon the infection unless injected directly 
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into it, beeause the enzyme cannot penetrate a fibrinous barrier but, rather, 
diffuses around it, following the path of least resistance.** ** On the other 
hand, if an injection were made directly into an area of infection without 
simultaneous antibiotic or chemotherapeutic coverage, the organism could 
quite possibly be dispersed to the extent that its concentration would be less 
than the critical concentration necessary to establish an infection. 

In the more practical case, where infection is suspected and antibiotic 
or chemotherapeutic coverage had been administered previous to hyaluronidase 
administration, the enzyme would disperse the organisms so that they would 
be more exposed to antibacterial action. The potential capsule depolymeriza- 
tion action of the enzyme could also render the antibacterial processes more 
effective. There is some indication that injection of hyaluronidase, combined 
with an antibiotic in aqueous suspension, directly into the mass of the swelling 
is of definite advantage in treatment of infection.*: *° The antibiotic disperses 
rapidly and has loeal effect, besides being absorbed more rapidly for systemic 
effect. The presence of a localized infection does not contraindicate the use 
of the enzyme,?* *! although it would not be advisable to inject into a localized 
infection if this can be avoided. Thus, with a critical evaluation and correla- 
tion of the physiology and pharmacology prescribed above, we can make ten- 
able the utilization of hyaluronidase as a valuable adjunct in the treatment of 
certain cases of traumatic swelling. 

First, it might be expected that the judicious use of the enzyme after a 
reasonable period of normal healing might enhance diffusion of the collection 
of inflammatory exudate away from the surgical site. 

Second, the induration that might be forming in the area due to a pro- 
longed edema and the beginning of organization would be broken up due to 
hydrolysis of the new hyaluronic acid and barrier mucopolysaccharides being 
formed with fibrosis. 

Third, with the reduction of the hard swelling to a soft swelling, usually 
of less magnitude, pressures on the tissues are reduced and the lymphaties and 
capillaries might more readily regenerate and alleviate the stasis. With relief 
of stasis and pressure, there would be more rapid healing and a greater supply 
of nutrients to the involved tissue. 

Fourth, the possibility of infection would be decreased and, if infection 
were already present, the resolution of that infection would be more rapid. 

Fifth, the efficacy of an antibiotic or chemotherapeutic agent would be 
enhanced. 

Clinical Results—In cases of traumatic swelling that were treated with 
hyaluronidase at Fitzsimons Army Hospital, the clinical results closely 
paralleled the rationale for use. The most striking changes were subjective in 
nature. Although objective changes, as recorded by measurements, were noted 
in each ease, subjective symptoms of tension or pressure in the area, pain, and 
restriction of motion were relieved to a marked degree. In general, the patients 
experienced almost complete subjective relief within a thirty-minute period after 


injection. 
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The method of utilization for hyaluronidase for relief in traumatic swelling 
is simple. Either the intraoral or extraoral route can be used. 

Method.—The armamentarium for the injection is shown in Fig. 1. The 
mucous membrane over the swelling is dried with a sterile sponge and the 
area is painted with Metaphen. A few drops of local anesthetic agent are then 
deposited just under the mucosa to prevent discomfort when a larger needle 
for injection of the enzyme is inserted. The enzyme is then reconstituted with 
physiologic saline. The usual dose is 150 to 300 TRU of hyaluronidase, recon- 
stituted in 3 to 4 ¢.¢. saline. This allows sufficient increase of interstitial pres- 
sure to enhance diffusion. Resistance of connective tissue to penetration by 
fluid is not overcome until a pressure of 8.5 em. of water is reached.” 


PHYSIOLOGICAL 
| SALINE | 





TYPE 


LOCAL Lox 2 
” ANESTHETIC SYRINGE k | ToweL PACK 


Fig. 1.—Basic armamentarium for hyaluronidase injection. 


With localized fluid pressure present, the enzyme will spread and remove 
the hyaluronic acid barrier at sites more distant to the point of injection. 
When the fluid pressure is high, as in the case of localized edema, or when the 
enzyme is introduced into the tissues with a volume of fluid, the diffusion is 
enhanced. The rate of diffusion is proportionate to the amount of enzyme, 
and the extent is proportionate to the volume of solution.** 

The reconstituted enzyme is placed in a Lok type syringe with a 22- to 
24-gauge needle. The tip of the needle is then passed through the anesthetized 
mucous membrane into the center of the swelling (Fig. 2). The enzyme is 
then slowly deposited. 
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After withdrawal of the needle, sterile sponges are placed between the 
eeth and the cheek, and a folded towel is pressed by the patient on the outside 
This intraoral-extraoral pressure pack increases and 


if the cheek (Fig. 3). 
The pressure pack is held by the patient for 


maintains interstitial pressure. 
thirty minutes. 





Fig. 3. 


Fig. 2. 
Fig. 2.—Intraoral injection of hyaluronidase. 
Fig. 3.—Intraoral-extraoral pressure pack in position. 
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Fig. 4.—-Method of obtaining objective measurements. 
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Following this procedure, no discomfort was experienced by most patients. 
A slight warm to burning sensation was experienced by two patients, but this 
It is not necessary to anesthetize the 


sensation passed within three minutes. 
deep structures, since sensory nerve endings in the area to be injected are no 


problem. In fact, deep anesthesia may be detrimental in that the vasocon- 
strictor in the anesthetic could counteract the effect of the enzyme. 

For the purpose of the Fitzsimons study, two measurements were taken as 
an attempt at quantitative results. Two tattoo marks were placed on opposite 
cheeks at the point of greatest dimension of swelling with an indelible pencil 
and a measurement is taken across these points with a Snow type face-bow. 
The intermaxillary space, as measured between the incisal edges of the anterior 
teeth, was also recorded (Fig. 4). These objective measurements were taken 
before the injection and at various intervals postinjection. 

Case histories follow. 


Fig. 5.—A, Postoperative swelling of forty-eight hours’ duration. B, Postoperative 
swelling forty-five minutes after administration of hyaluronidase. There has been reduction 
of swelling, accompanied by subjective relief. 


Case 1.—A 28-year-old man was seen forty-eight hours after removal of a vertically 
impacted R-16 and an impacted R-8. The patient had had hemorrhage into his mouth and 
into the tissue for twelve hours postextraction. There was a firm, localized swelling in the 
right premolar region, as well as a generalized soft swelling of the right cheek and neck. 
There was slight ecchymosis; the firm swelling was diagnosed as a hematoma. The 
patient’s intermaxillary opening was 30 mm. (Fig. 5, 4). 
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Hyaluronidase, 150 TRU reconstituted in 3 ¢.c. physiologic saline, was injected intra- 
rally into the hard swelling after the usual preparation. The patient noted a burning 
sensation in his cheek which passed within three minutes. 

Au intraoral-extraoral pressure pack was applied for thirty minutes. When the 
iressure pack was removed, it was noted that the swelling in the neck had decreased 
narkedly (Fig. 5, B). Measurement with the face-bow apparatus showed a 4 mm. decrease 
n lateral dimension. The intermaxillary space had increased 6 mm., to 36 mm, The swelling 
vhich remained was soft and the patient was more comfortable. Subsequent recovery was 
uneventful. 

Case 2.—A 28-year-old woman was seen forty-eight hours after removal of impacted 
R-8 and R-16. She had a large, generalized swelling of the right body of the mandible. 
(he skin over the area felt tight and had a shiny appearance. Intermaxillary space was 
restricted to 21 mm. and the patient stated that she was very uncomfortable (Fig. 6, 4). 


A. B. 


Fig. 6.—A, Postoperative swelling of forty-eight hours’ duration. B, Postoperative 
swelling thirty minutes after injection of hyaluronidase. The patient was pleased with 
the cosmetic improvement. 


Hyaluronidase, 150 TRU in 4 e.c. saline, was injected intraorally into the center 
of the swelling. A pressure pack was applied for thirty minutes. The patient had a slight 
burning sensation for one minute after the injection. 

After thirty minutes, measurements were again taken. The lateral dimension had 
decreased 3 mm. while the intermaxillary space had increased 7 mm., to 28 mm. The shiny 
appearance of the right cheek had disappeared and the patient said that the swelling felt 
“smaller.” She was quite pleased with the cosmetic improvement and noticed that she 
could open her mouth wider (Fig. 6, B). 

After twenty-four hours, the intermaxillary space had decreased to 25 mm, Recovery 
was uneventful after the first day. 
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Case 3.—A 22-year-old man was seen twenty-four hours after removal of an impacted 
horizontal R-16. He had a moderate amount of swelling in the area of the right angle and 
body of the mandible. The swelling was soft and only slightly uncomfortable, but the 
patient was being discharged from the Service, was going home, and was concerned about 
his condition. His intermaxillary space was 25 mm. (Fig. 7, A). 

Hyaluronidase, 150 TRU in 1.5 c.c. saline, was injected intraorally into the area of 
The patient cooperated by allowing the injection series of pictures (Figs. 2, 3, and 


swelling. 
The pressure pack was applied, as seen in Fig. 4, for thirty minutes. 


4) to be taken. 


After thirty minutes, the lateral dimension had decreased 3 mm. and the intermaxillary 


space had increased 3.5 mm., to 28.5 mm. (Fig. 7, B). Recovery was uneventful. 


Fig. 7.—A, Postoperative swelling of twenty-four hours’ duration. B, Postoperative swelling 
thirty minutes after injection of hyaluronidase. 

Case 4.—A 21-year-old woman was seen twenty-four hours after removal of an im- 
pacted mesioangular L-16. She had a soft, generalized swelling of the entire left side of 
her face. She felt that her mouth opening was constricted; intermaxillary space registered 
25 mm, 

Hyaluronidase, 150 TRU in 3 e¢.c. saline, was injected intraorally. 
This was done in an effort to determine the necessity of pressure supplemental 


No pressure pack 


was applied. 
to the increased interstitial pressure caused by the volume of solution injected. 

After thirty minutes, there was no objective improvement as noted by lateral or 
vertical measurements. 

After three hours there was still no objective improvement, although the patient 
stated that the swelling felt “softer” and was less uncomfortable. 

After twenty-four hours, there was still no objective change; however, the patient 
was as comfortable as the day before. Since the hyaluronic acid barrier is not fully 
restored until about forty-eight hours have elapsed, a pressure pack was applied. After 
thirty minutes of pressure pack, there was a 4 mm. decrease in lateral dimension and an 


25 The patient was still comfortable and 


increase in vertical dimension from 25 to 30 mm. 
was cosmetically improved. 
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Case 5.—A 29-year-old woman was seen forty-eight hours after a Caldwell-Luc pro- 
edure and closure of an antral-oral fistula with antrostomy beneath the inferior meatus. 
She had a gauze pack through her nose and was on systemic hydrocortisone therapy. 

The patient had considerable generalized swelling of the right cheek and infraorbital 
region and was very uncomfortable. Her intermaxillary space was 26 mm. (Fig. 8, 4). 


A. 








B. 


_Fig. 8.—A, Swelling following a Caldwell-Luc operation performed forty-eight hours 
previously. B, Forty-eight-hour appearance of patient after injection of hyaluronidase to 
control swelling following a Caldwell-Luc operation. 
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Hyaluronidase, 300 TRU in 3 c.c. saline, was injected into the center of the swelling 
and a pressure pack was applied for thirty minutes. 

When the pressure pack was removed, the swelling had decreased 2 mm. and the inter- 
maxillary space had increased 3 mm., to 29 mm. The results were not striking. 

The pharmacology of hyaluronidase was reviewed and the hydrocortisone-hyaluronidase 
incompatibility (q.v.) was noted. The hydrocortisone therapy was discontinued and the 
patient observed. 

After two and one-half hours, the intermaxillary space was unchanged, but the lateral 
swelling had decreased another 2 mm. 

After twenty-four hours, the intermaxillary space had increased to 30 mm., although 
there had been no further decrease in the swelling. 

After forty-eight hours (Fig. 8, B), the intermaxillary space had increased from the 
original 26 mm. to the present 35 mm, and the lateral swelling had decreased another 3 mm. 
(total of 7 mm. decrease). The patient was considerably more comfortable and was cosmet- 
ically improved. 


Case 6.—A 21-year-old woman was seen twenty-four hours following removal of an 
impacted R-16. There was marked swelling in the angle region and the patient had diffi- 
culty in opening her mouth. She stated that she had a tendency to “swell” after any 
operation. 

Hyaluronidase, 150 TRU in 3 c.c. saline, was injected extraorally and a pressure pack 
was applied for thirty minutes. 

Following treatment, the patient appeared nearly normal. Intermaxillary space was 
increased 7 mm, No lateral measurement was taken. The patient stated that she felt 
much better and had experienced no discomfort from the treatment. 


Case 7.—A 22-year-old man was seen twenty-four hours after removal of an impacted 
R-8. The patient was heavy, with large buccal fat pads. There was an indurated swelling 


under the right eye, as well as slight trismus and deviation to the right on opening the 
mouth. 

Hyaluronidase, 150 TRU in 3 ¢.c. saline, was injected extraorally and a pressure pack 
was applied for thirty minutes. 

The patient became more comfortable. The intermaxillary space increased from 28 
to 35 mm. and the lateral dimension decreased 10 mm. The lateral deviation was improved. 


Case 8.—A 22-year-old woman was seen twenty-four hours following removal of an 
impacted L-16. Slight swelling in the angle region and trismus were present. 

Hyaluronidase, 150 TRU in 3.5 ¢.c. saline, was injected intraorally. A thirty-minute 
pressure pack was applied. 

Following treatment, the patient became more comfortable and stated that her jaw 
“felt better.” The intermaxillary space increased from 22 to 33 mm. and the lateral 
dimension decreased 5 mm. 


Case 9.—A 28-year-old man was seen twenty-four hours following removal of an im- 
pacted R-16. Considerable soft swelling of the entire right cheek mechanically prevented 
opening of the mouth. 

Hyaluronidase, 300 TRU in 4 ¢.c. saline, was injected intraorally and a thirty-minute 
pressure pack was applied. 

The patient stated that he felt better generally. There was an increase in inter- 
maxillary space from 32 to 34 mm. The lateral dimension decreased 7 mm. 


Case 10.—The patient was a 30-year-old woman who, twenty-four hours previously, 
had had an impacted L-16 removed. There was a soft swelling along the lower border of 
the mandible and the area was tender and uncomfortable, 

The patient was given 150 TRU hyaluronidase in 2 ¢.¢. saline, injected intraorally. 
A pressure pack was applied for thirty minutes. 
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There was an immediate 2 mm. decrease in dimension and a 5 mm. increase in inter- 


uaxillary space. After three hours, there was a further decrease of 2 mm. in lateral 
limension. Twenty-four hours after treatment there was no remission, 
Case 11.—The patient was a 19-year-old boy whose impacted L-8 and L-16 had been 


removed forty-eight hours previously. There was a firm, generalized swelling of the left 


cheek, as well as marked restriction to opening the mouth. 

The patient was given 300 TRU hyaluronidase in 3.5 ¢.c. saline, and a thirty-minute 
pressure pack was applied. 

The patient was considerably more comfortable and the swelling was soft at the end 
Intermaxillary space had increased from 13 to 21 mm. and the lateral 
Three hours later there was no change, but twenty-four 
The 


f the treatment. 
dimension had decreased 7 mm. 
hours after treatment there was a further decrease of 2 mm. in the lateral dimension. 
patient was comfortable but there was no further increase in intermaxillary space. 


Case 12.—A 34-year-old man was seen twenty-four hours after removal of an impacted 
L-16 with follicular cyst. There was a slight soft swelling along the anterior portion of 


the mandible. The patient was uncomfortable and had some trismus. He had a paresthesia 


resulting from trauma to the mandibular nerve during cyst removal. 
The patient was given 150 TRU hyaluronidase in 3 ¢.c. saline. A pressure pack was 


applied for thirty minutes. 
Treatment was followed by a 5 mm. decrease in lateral dimension. Intermaxillary 
The patient stated that the mandible felt no different 


space increased from 25 to 30 mm. 
This patient 


still felt anesthetized) but he was pleased with the improved appearance. 
was a resident physician and was enthusiastic about the treatment. 

Case 13.—The patient, a 20-year-old boy, suffered hemorrhage, followed by ecchymosis, 
four days postoperatively. 

Hyaluronidase, 300 TRU in 4 e.e. saline, was injected and a thirty-minute pressure 
pack was applied. 

There was a 4 mm. decrease in lateral dimension. 
24 to 30 mm. The patient was more comfortable and cosmetically improved. 


Intermaxillary space increased from 


Case 14.—A 31-year-old woman was seen forty-eight hours after surgical removal 
of L-6 and L-7 and an impacted L-8. She had hemorrhage for twenty-four hours post- 
There was marked trismus, and the patient was unable to put a teaspoon 


operatively. 
It was felt that the firm, generalized swelling was a com- 


into her mouth in the morning. 
ination of extravasated blood and edema. 

The patient received 150 TRU hyaluronidase in 3 ¢.c. saline. A pressure pack was 
applied for thirty minutes. 

The patient stated that her mouth still “felt full” but that the constricted feeling 
and all pain on opening were now absent. Intermaxillary space increased from 19 to 26 
mm. and the lateral dimension decreased 5 mm. Cosmetically, the result was very good. 


Case 15.—An 18-year-old girl was seen twenty-four hours following removal of an 
impacted L-16. A soft mass was present along the body of the mandible and the patient 


experienced pain on opening her mouth. There also was general disfigurement. 
Hyaluronidase, 150 TRU in 4 e.c. saline, was injeeted and a pressure pack was applied 


for thirty minutes. 
Following treatment, tenderness was absent and the patient felt more comfortable. 


Intermaxillary space had increased from 16 to 20 mm. and the lateral dimension had de- 


creased 7 mm. The cosmetic result was very good. 


Hematomas 


The rationale for use in injection or other type hematomas is almost the 
same as for traumatic swellings. In the case of a hematoma, however, the 
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hlood-inactivating factors necessitate use of more of the enzyme. Also, with 
injection hematomas, the enzyme should be injected direetly into the hematoma 
as soon as possible; there is no period for normal healing. With prompt action, 
the undesirable disfigurement, discomfort, and psychological trauma can be 
largely prevented. It would appear that in the case of an injection hematoma, 
the immediate injection of 150 to 300 TRU hyaluronidase in 3 to 5 e.e. of 
physiologic saline is the treatment of choice.t| In the year of study at Fitz- 
simons Hospital, no injection hematomas were observed; the opinion stated 
here is the one proposed by Benzer. - 


Local Anesthesia 

The increased tissue permeability afforded by hyaluronidase lends itself 
to application in infiltration and block anesthesia. Hyaluronidase is stable 
when reconstituted in procaine solutions for a minimum of two weeks at room 
temperature but for over four weeks at 5° C.2 Thus, the enzyme is not suitable 
today for manufacture in Carpule form; it is quite practical for office use by 
those who are not opposed to mixing their own solutions. 

Various investigators have reported a 30 to 50 per cent increase in area 
of anesthesia with local infiltration techniques.** *7 ** The onset of operating 
analgesia was also much more rapid. When hyaluronidase was added to 
procaine and Pontoecaine, the duration of anesthesia was reduced almost 50 
per cent. However, when a vasoconstrictor (epinephrine) was added, there was 
a prolongation of anesthesia time similar to that obtained when hyaluronidase 
was not used in the anesthetic-vasoconstrictor solution.** ** *° Also, it was 
found that the vasoconstrictor did not decrease the spreading effect; if there 
was any change, the spreading was increased even further.”* 

Although addition of hyaluronidase to the anesthetic solution might in- 
crease the area of anesthesia, the rapid onset, and perhaps the depth of anes- 
thesia, the over-all percentage of successful anesthesia probably would not 
increase. This is due to the fact that hyaluronidase will not penetrate a fibrin 
barrier unless injected directly into it; otherwise, it will follow the path of 
least resistance and diffuse around the barrier. Likewise, the enzyme will not 
render a fascial plane permeable.** In short, hyaluronidase may be of benefit 
in certain local anesthesia cases; but it is not a substitute for anatomic know]l- 
edge and correct injection procedures.” 


Topical Anesthesia 


Hyaluronidase enhances the penetration and diffusion of certain sub- 
stances through the intact mucous membrane.** It does not seem to be effeec- 
tive in penetrating the intact skin layer,*® although some recent investigations 
might prove penetration even through intact epithelium. 

Penicillin in conjunction with hyaluronidase, when inserted into the 
maxillary sinus,° results in higher blood levels of the antibiotic than when 
penicillin is used alone.** 

‘ The addition of hyaluronidase will enhance penetration of certain sub- 
stances, even through an inflamed mucous membrane," a fact of special interest 
to dentistry. 
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Needle punetures for the purpose of anesthetic or other injection are 
specially difficult through an inflamed mucous membrane. Prior use of a 
opical anesthetic agent with hyaluronidase, however, can materially decrease 


he discomfort to the patient. 

Trotter*® mentions several dental uses of Xylocaine/hyaluronidase oint- 
nent, and reports uniformly good results. He reports use of a preparation 
vith the formula: 

Xyloeaine 5 per cent 
Hyaluronidase 0.015 per cent 
Water miscible base 


‘or extraction of deciduous teeth, incision of abscesses, operations on eruption 
cysts, and in operative dentistry for anesthesia of sensitive dentine. 

In the Fitzsimons Clinic, the commercially available 5 per cent Xylocaine 
ointment was compounded with 10 TRU hyaluronidase per gram of ointment. 
it was found that anesthesia on the mucous membrane was more rapid and 
more profound than with the 5 per cent Xylocaine ointment used alone. 

The posterior palatal regions of three patients were dried as in preparation 
for a posterior palatine injection; 5 per cent Xyloeaine ointment was massaged 
into the mucous membrane on one side for thirty seconds, and 5 per cent 
Xyloeaine with 10 TRU hyaluronidase per gram was massaged into the mucous 
membrane on the other side. 

At thirty-second intervals, the areas were tested with a sharp needle. It 
was found that after one and one-half minutes the area anesthesized with 
Xyloecaine/hyaluronidase ointment was insensitive to the needle prick, while 
it took at least two and one-half minutes for anesthesia to appear on the side 
anesthesized with Xyloeaine alone. The anesthesia also seemed more pro- 
found with the Xylocaine/hyaluronidase. 

Two deciduous teeth were extracted, using the Xylocaine/hyaluronidase 
ointment, with no discomfort to the patient. 

A method of more rapid and deep anesthesia was devised. The screw on a 
BB type polishing eup was grasped by a hemostat. The cup was filled with the 
Xylocaine/hyaluronidase ointment and the cup was pressed against dried 
mucous membrane. The resulting hydraulic pressure appeared to cause deeper 
and more profound anesthesia than the method of massaging the ointment into 
the membrane. 

It is believed that hyaluronidase might facilitate more efficient diffusion 
of other substances through the mucous membrane. The stability of the 
various substances combined with hyaluronidase had not been determined. 


Temporomandibular Joint Disturbances 


Problems concerning the temporomandibular joint have disturbed the 
entire medical field for many years. Dentists, whose consultation is usually 
first sought, have had little to offer as palliative or definitive treatment. As 
more knowledge was accumulated on the other joints and joint complexes of 
the human body, more became known about the unique joint of the mandible, 
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It is not the purpose of this article to discuss the anatomy or physiology 
of the temporomandibular joint. However, a basic discussion of certain 
features of the joint is necessary for clarity. 

Most disturbances of the temporomandibular joint are either congenital 
or developmental, inflammatory, traumatic, or neoplastic in origin.** Symp- 
toms of temporomandibular joint disturbances vary considerably, namely, 
clicking and cracking, popping, pain on opening or closing, restricted motion, 
hypermobility, pain radiating from the joint, subluxation, dislocation, and 
ankylosis (false or true). Although the clinical symptoms are often readily 
apparent, the etiology is rarely positively identifiable. 

A careful medical history, personal history, and a comprehensive clinical 
examination, using all possible diagnostic aids, will assist in diagnosis, but 
still will often be insufficient. For a given diagnosis, any one or combination 
of treatments may be prescribed. Injections of sclerosing solutions, local 
anestheties in oil, cortisone, osteoarthrotomy, condylectomy, meniscectomy, 
distraction of joint surfaces, diathermy, lysis, osteotomy, infrared therapy, 
immobilization and rest, occlusal equilibration, and probably many other treat- 
ment plans have been and are being used. 

The dentist is inclined to favor the conservative treatment, while the 
orthopedic surgeon is prone to utilize the more radical methods, including 
surgery. Nathan,** in 1954, proposed the use of hyaluronidase in treating 
certain temporomandibular joint disorders. 

Hyaluronidase has found some use in orthopedics in treating disturbances 
in other articulations.» The rationale for utilization of hyaluronidase is dif- 
ferent than other treatment of joint problems. With the temporomandibular 
joint, the rationale has to be modified still further. 

The condyle of the mandible is composed of typical cancellous bone covered 
by a layer of cortical bone. The articular fossa consists of a thin, compact 
layer of bone, while the articular tubercle is composed of spongy bone covered 
by a thin layer of compacta.** The articulating surfaces of these bones are 
covered by a fibrous to fibrocartilaginous tissue, rather than the hyaline 
cartilage found in most other articulations. 

A fibrous plate, the articular disc, is interposed between the articulating 
bones and separates the joint into two compartments: upper and lower. A 
small amount of viscous synovial fluid is found in the articular compartments. 

The synovial fluid is felt to be a function of connective tissue. It may 
be a product of filtration from the blood vessels or a secretion of the synovial 
membrane (modified connective tissue), possibly both.** It is known that 
hyaluronie acid is a common constituent of synovial fluid as well as of the 
ground substance of connective tissue.** *° 

The permeability of the connective tissue has a normal, constitutional 
state or tonus which can be altered by various factors.’° When inflammation 
is present, tissue tone is disturbed and tissue permeability is altered.** It is 
felt that hyaluronic acid is the substance responsible for increased viscosity of 
synovial fluid,*® a condition often seen in pathologically involved joints. 
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This disruption of the fluid balance of the synovial fluid may result from 
ir contribute to the pathology in the joint. I feel that in disturbances of the 
‘emporomandibular joint the fluid imbalance is at least contributory to joint 
symptomatology. 

The blood supply to the articulation is quite adequate ; the condyle receives 
its blood supply from the internal maxillary artery via the deep auricular 
irtery, which gives off branches to the articular capsule. The posterior 
auricular artery also supplies the condylar head. These vessels form a 
capillary network close to the inner synovial surface of the capsule, lying in 
the wall of the eapsule. There is no direct blood supply to the avascular 
fibrous or fibroeartilage coverings of the articulating bones or to the articular 
dise ; consequently, the synovial fluid must act as a lubricant and as a nutrient 
supply to these avascular structures.** 

If the fluid balance of the synovial fluid were such that the avascular 
areas of the joint received insufficient lubrication and nutrients for healthy 
existence, then administration of hyaluronidase might (1) lyse excessive 
hyaluronic acid, (2) inerease permeability of the capillaries and the synovial 
layer of the capsule to allow re-establishment of the proper fluid balance, and 
3) allow tissue fluids properly to invade the area and thus restore normal 
tone to the tissues.’* 7% % 

The rationale for use of hyaluronidase in treating temporomandibular 
joint disturbances does not imply a ‘‘cure-all’’ for all disorders. Hyaluronidase 
acts as a palliative agent and as an aid to natural body defensive and repara- 
tive mechanisms, 

The action might be considered as analogous to that of an antibiotic. An 
antibiotic does not usually destroy bacteria but, rather, is bacteriostatic; that 
is, it inhibits the growth and multiplication of bacteria to the extent that, if 
effective and if the source of infection were removed, the natural body de- 
tensive mechanisms might destroy the bacteria and re-establish body integrity. 

The action of hyaluronidase is parallel to this. The enzyme cannot 
usually correct the basic cause of the disturbance. If the basic pathology were 
eliminated or significantly decreased, however, hyaluronidase would assist the 
body in its attempt to restore the natural fluid balance, lubrication, and nutri- 
tion to the joint fluid and to the capsule. 

The use of hyaluronidase for temporomandibular joint disturbances is not 
a substitute for knowledge of anatomy, for correct diagnosis, for occlusal 
equilibration, for establishment of correct vertical dimension, or for removal of 
neoplasms or other pathologic entities; it is not a substitute for surgery in 
the event of true ankylosis or other conditions in which regeneration of tissue 


is deemed impossible. 


The enzyme is a valuable complement and supplement to prescribed 
therapy. Hyaluronidase will often facilitate or perhaps institute repair in 
cases wherein the return of the damaged joint tissues to relative normalcy is 
retarded. 
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The use of hyaluronidase at Fitzsimons Army Hospital has shown definite 
promise for relief of many temporomandibular joint disturbances. In the cases 
of hypermobility, there has been a tightening; with hypomobility, there has 
been a loosening. 

Absence of pain during the injection procedure and decrease in painful 
symptoms after treatment have been noted in most cases. 

Administration of the enzyme is a relatively simple procedure. In the 
Fitzsimons Clinic, the patient was first examined carefully and a complete 
history was obtained. Definitive treatment as indicated by the diagnosis— 
equilibration, mobilization, immobilization, re-establishment of vertical dimen- 
sion, surgery, ete.—was undertaken as far as possible. If it was then felt, ac- 
cording to the above rationale, that hyaluronidase might be of benefit, an in- 
jection was made. Injection was made in several cases when the possible 
benefit was very doubtful. This was done for the purpose of investigation and 
because there was always possible benefit, while there was no apparent contra- 
indication. It is believed that at least some of the relapses were due to 
selection of unsuitable cases. In other cases, relapses were due to uneliminated 
basic pathology; several of these cases improved after this pathologic condi- 
tion was corrected. 

The armamentarium for joint injection was the same as the basic setup 
shown in Fig. 1, with the addition of a sterile drape, surgical gloves, mouth 
prop, and surgical soap. The patient was draped and the area over the con- 
dyles was washed and sterilized. The skin over the condyles was anesthetized 
with a few drops of local anesthetic solution and the position of the condyle 
was palpated with a gloved left hand while the patient made various opening 
and closing movements. When the position of the condyle was determined, a 
mouth prop was inserted to prevent sudden or reflex closure. No attempt was 
made to inject specifically into either the upper or lower compartment. <A 22- 
to 24-gauge needle in a Lok type syringe was inserted through the anesthetized 
skin and passed upward, forward, and inward until the head of the condyle 
was contacted. The needle was then withdrawn slightly and the solution of 
the enzyme, reconstituted in sterile physiologic saline, was slowly injected in- 
to the joint capsule. 

A modified Barton type bandage was then placed, with gauze pad pressure 
over the condyle areas, for a period of thirty to sixty minutes. As stated 
previously, there was little or no discomfort during or after the procedure. A 
small volume of saline was used because of limited space available within the 
capsule. It was felt that a 1 to 1.5 ¢.c. volume of solution, plus the pressure 
pack, was sufficient to increase the interstitial pressure to the necessary level. 

Case histories follow. 

Case 1.—A 21-year-old white man was seen as a referral patient from another in- 
stallation. He had a complaint of painful popping and clicking of both condyles of five 
months’ duration. Various treatment plans had been attempted at the other installation, 
including a “complete grinding of the teeth.” The pain had become more severe during 
the past month, a month of cold weather. 
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There was hypermobility of both condyles but no apparent dislocation had ever oe- 


The popping and cracking of the joints were audible six feet away. Various 


rred, 
eatment plans were discussed, roentgenograms were taken, and the patient was returned 


his permanent installation while the case was evaluated at Fitzsimons. 

After a further review of the properties of hyaluronidase, it was decided to attempt 
n injection into the condyle. When the patient was seen one week later, he presented 

mself in a modified Barton bandage. The pain had become so severe during the past week 
at any opening of the mouth was intolerable. The modified Barton had been worn for 
vo days. 

Hyaluronidase, 150 TRU in 1.5 e¢.c. saline, was injected into the right joint capsule 
nd 450 TRU hyaluronidase in 1.5 ¢.c. saline was injected into the left. A pressure pack 
as applied to both condylar areas for forty-five minutes. The patient reported no dis- 
fort from the treatment. There was no improvement after the treatment. The 
iodified Barton bandage was replaced and the patient was returned to his home station. 

The patient was seen after one week and was completely comfortable. He reported 
that on the second and third postinjection days he ate hamburger meat without discom- 
fort. By the fourth postinjection day he was comfortable and ate mashed potatoes and 

read. Eating shelled corn on that day had caused pain on the right side only. On the 

sixth day the bandage immobilization was removed. On the seventh day the left side was 
ompletely comfortable, while the right side “seemed a little tight.” Popping could be 
eard with a stethoscope, but not with the unaided ear. 

The patient was seen again after four weeks and was “completely comfortable.” He 
had experienced pain on eating hard food one time two weeks previously but the pain 
lad disappeared after he stopped eating. No popping could be heard with the stethoscope. 

The patient was enthusiastic about the treatment and inquired where he might re- 
ceive a further injection, if necessary, after he was discharged from the Service. 

The patient was told to report to Fitzsimons if he had any relapse before being dis- 
charged, or to notify the clinic of any change after discharge. At the time of this report, 
five and one-half months after the original injection, the patient has given no indication 
of relapse. 

This was the first case in which hyaluronidase injection was attempted at the 
Fitzsimons Clinic. Due to the excellent results obtained, it was decided to continue to 
use the enzyme when diagnosis warranted or suggested utilization. 


Case 2.—A 30-year-old woman was seen with a complaint of painful popping and 
cracking of both condyles of eleven months’ duration. The left side was more painful than 
the right. Six months previously, there had been a pain radiating from the left temporo- 
mandibular joint into the temporal region. The symptoms were more severe in the morning 
and, until a few months previous when an occlusal equilibration had been accomplished, the 
patient was unable to open her mouth wide enough to brush her teeth in the morning. At 
present, the opening was poor in the morning and improved with exercise during the day. 
The present intermaxillary space was 25 mm. 

Hyaluronidase, 150 TRU in 1 ¢.c. saline, was injected into each joint capsule and a 
pressure pack was applied. The patient experienced no discomfort from the treatment. 

Eight hours postinjection, the patient reported that the “scraping of my bones” was 
gone. After twenty-four hours, there was subjective relief, normal eating was possible, 
and discomfort was experienced only upon yawning or extreme movement. There was some 
soreness of the skin and muscle surrounding the joint, probably due to the needle puncture. 

Vertical dimension had increased 3 mm. to 28 mm. There was no apparent popping. 
Clieking could be detected only with the stethoscope. 

After forty-eight hours, the patient ate Swiss steak without discomfort and the 
vertical dimension had increased to 32 mm. Early morning opening was considered by the 
patient as normal for the first time in eleven months. 
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After one week, there was some popping of the right joint but no pain. The patient 
could open her mouth and chew any food without discomfort. The patient was “completely 


satisfied” with the treatment. 

After one month, the patient stated she still felt comfortable but that the grating 
sound had recurred on the left side. The left temporomandibular joint was reinjected with 
150 TRU hyaluronidase in 1.5 ¢.c. saline. 

After one week the grating was barely audible. 

Three months after the reinjection there had been no relapse. 


Case 3.—A 19-year-old boy was seen with a history of five years’ temporomandibular 
joint difficulty, especially on the right side. There was an audible pop on 40 mm. opening 
and general instability and hypermobility of both joints. The right side was painful much 
of the time, with special difficulty in eating and smoking. It was not possible for the 
patient to smoke a whole cigarette; pain in the right temporomandibular joint would be- 
come severe before completion. 

The patient had a marked Class II malocclusion with deep overbite and overjet. The 
lower anterior teeth closed into the palate, causing soreness of the tissue. There did not 
appear to be prematurities in centric, but lateral excursions were prevented by the deeply 
locked bite. There was neglect of oral hygiene and rampant caries. Occlusal equilibration 
appeared inadvisable. It was felt that full upper extraction and a denture would be neces- 
sary to afford any permanent correction. 

Complete definitive treatment of this extensive a nature was impossible because the 
patient was stationed at another installation and was under temporary treatment for a 
knee injury at Fitzsimons. 

Definitive treatment was to be deferred until the patient was returned to his home 
installation or released to Fitzsimons for temporomandibular joint treatment. It was felt 
that temporary relief might be afforded by hyaluronidase. The temporary palliative 
nature of any proposed treatment was explained to the patient. 

Hyaluronidase, 150 TRU in 1 ¢.c. saline, was injected into each joint capsule. The 
patient experienced no discomfort from the treatment. A pressure pack was applied. 

Eight hours postinjection, smoking and eating of soft food could be accomplished with- 
out difficulty. Thirty-six hours postinjection, there had been a sharp pain radiating from the 
right temporomandibular joint into the temporal region of thirty seconds’ duration. 

This was the only difficulty experienced at any time. 

Forty-eight hours postinjection, there was a slight click in the right temporomandib- 
ular joint, but there was no pain. 

After one week, the patient reported the return of symptoms. The pain was not so 
severe but was returning on the right side. A reinjection of 300 TRU hyaluronidase in 1.5 
c.c. saline was made into the right joint capsule and pressure was applied. The patient ad- 
mitted that he had not followed instructions about refraining from unnecessary jaw movement; 
therefore, after the reinjection the patient was placed in a chin strap and a dental soft diet 
was ordered. 

Four hours after the reinjection, the patient had subjective relief. Twenty-four 
hours after reinjection, the patient was again completely comfortable while eating or 
smoking. 

One week after reinjection, the patient noted pain on eating. He was comfortable 
while not eating and while in the chin strap and was reluctant to take the chin strap off 
because he felt that the discomfort would return. 

In this case, the basic disturbance of the joint was left untreated and the hyaluronidase 
was not expected to effect any cure. If the fluid balance of the joint were restored and the 
increased nutrition and lubrication of the joint afforded temporary relief of symptoms, the 
pathologic situation would once again become manifest due to return of the fluid in balance as 
the effects of the hyaluronidase disappeared. It was decided to hold the patient to determine 
whether or not treatment of the malocclusion might afford relief. 
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A lower overlay splint was constructed to relieve the overclosure and to partially 






srrect the poor occlusion. 

The patient was comfortable for one month and then complained of severe pain about 
e right temporomandibular joint. The splint was adjusted, which gave relief. 

This situation persisted for one week, when the patient was admitted after dislocating 
he right condyle while kissing his girl friend. The dislocation was reduced and the patient 
as sedated and immobilized with Ivy locps and intermaxillary wiring. 

The wires were removed after one week and the splint was worn once more. 


There has been no relapse in two months. 











Case 4.—A 65-year-old woman was seen with a pain in the right ear with radiation 
ownward along the sternocleidomastoid muscle. The pain had been present for six months 
ind was particularly noticeable on eating. There was noticeable clicking and grating. 
‘he patient had been seen by the G. I. Clinie (which prescribed iron and soft diet) and 
LENT, and had had an x-ray picture of the temporomandibular joint. All findings were 






iegative. 
Hyaluronidase, 150 TRU in 1.5 ¢.c. saline, was injected bilaterally and a pressure pack 







vas applied. 

After two days, the patient reported that the left side was sore from the injection. 

After one week, the patient was a little more comfortable but still had some discomfort 
on the right side on chewing. Hyaluronidase, 150 TRU in 1.5 c¢.c. saline, was reinjected 
into the right joint area. 

Three days after the reinjection, the patient stated that the pain in her right ear had 









improved considerably. 

One week after the reinjection (two weeks after the original injection), the patient 
felt that the pain was completely gone. She stated she could “sleep at night without 
tensions.” She was comfortable on eating. The clicking and grating had disappeared. The 
only concern of the patient now was noticeable movement of the condyle head in normal 








excursions of the mandible. 
There has been no relapse in two months. 






Case 5.—A 29-year-old woman was seen five days after she underwent a Caldwell- 
Lue operation. The patient had pain radiating upward, backward, and forward from the 
right temporomandibular joint. There was some hypomobility but no clicking or popping. 
The temporomandibular joint felt tight and the pain was severe. 

Hyaluronidase, 150 TRU in 1.5 c¢.c. saline, was injected into the right capsule. <A 
pressure pack was applied for thirty minutes. 

The pain left after eight hours. There was some soreness at the site of injection. 
The jaws felt looser and opening was accomplished with less discomfort. The patient felt 











much better. 






Case 6.—The patient was a 36-year-old man who had experienced pain in the right 
condyle for three years and in the left condyle for two years. The right side was con- 
siderably more painful. There was a history of pain radiating into the entire face. The 
patient had been treated in Japan by thermal packs which had temporarily localized the 
pain in the temporomandibular joint. The patient had been seen by EENT, with no ear 
abnormalities noted, Equilibration had been done six months previously, and the patient 
wore a bite plate. Since he had been wearing the plate, the pain was not severe, but there 
were periodic atacks. The last attack had occurred the previous night. The patient had 
heen told by his physician that he had rheumatoid arthritis. 











Hyaluronidase, 300 TRU in 2 ¢.c. saline, was injected into the right condyle; 2 c.e. 
saline (no enzyme) was injected into the left condyle as a control and also as an attempt 
to rule out a psyechosomatie disturbance. The injection into the right joint was accom- 
plished with no discomfort to the patient. Some pain was noted on injection into the left 
temporomandibular joint (saline injection). 
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Examination twenty-four hours later revealed no pain on the right side. The patient 
stated that he felt “completely cured” on the right but still had discomfort on the left 
side. The pain on the right side had left after nine hours. 

Examination after forty-eight hours revealed the same condition. 

The patient then received 300 TRU hyaluronidase in 1.5 ¢.c. saline, injected into the 
left condyle. Only a slight burning sensation was noted on injection. A thirty-minute 
pressure pack was applied. 

Forty-eight hours after treatment the patient’s condition remained the same. Ten 
hours after injection of hyaluronidase, however, there was complete relief on the left side. 

After one month, the patient reported an episode of pain in the right temporo- 
mandibular joint on the previous evening. Hyaluronidase, 150 TRU in 1.5 ec. saline, 


was injected into the right side and comfort was obtained within eight hours. 

One month after the second injection, the patient complained of a dull ache in the 
right temporomandibular joint. Again 150 TRU hyaluronidase in 1.5 ¢.c. saline was in- 
jected into the right side. Relief was obtained and no relapse occurred within the 


ensuing six weeks. 


Case 7.—A 30-year-old woman reported pain of three years’ duration in the left 
temporomandibular joint. Her third molars had been removed and equilibration had been 
done, with some relief. One year before, a periodontist had corrected occlusion and in- 
jected a ‘‘new substance’’ into the joint. The patient described the injection as very 
painful, but it had no effect on the temporomandibular joint pain. Nine months pre- 
viously some infected teeth had been extracted and six months previously the patient had 
undergone ethyl chloride spray treatment. She also had seen a psychiatrist. When seen 
at Fitzsimons, the patient was under the care of a ‘‘treateur’’ but had found no relief. 
She had had severe episodes of pain on the previous evening. 

Hyaluronidase, 150 TRU in 1 ¢.c. saline, was injected into each capsule and a pressure 
pack was applied for forty-five minutes. The patient found the procedure uncomfortable 
but said that it “really wasn’t painful.” 

Forty-eight hours after treatment there was no difference in the patient’s condition. 
There had been no attacks, but the patient said that her teeth felt “on edge.” 

One week later, the patient still had the “on edge” sensation and had an episode of 
pain in the left temporomandibular joint. 

The teeth on the left side were desensitized with sodium fluoride paste and 300 TRU 
hyaluronidase in 1 ¢.c. saline was reinjected into the left joint. 

Five days after treatment the patient reported that the “on edge” feeling was gone 
and the joint pain was less severe. Two weeks after reinjection, the patient felt com- 
pletely comfortable. 

Two months after reinjection, the patient stated that her symptoms had returned 
but were not so severe as previously. The left temporomandibular joint was reinjected 
with 150 TRU hyaluronidase in 1.5 ¢.c. saline. Subjective relief was obtained and one 


month after the last injection there had been no relapse. 


Case 8.—The patient, a 25-year-old man, complained of popping, clicking, and pain in 
both joints of about one year’s duration. The patient was edentulous and wore a recent 
set of dentures which appeared to be well balanced and to have correct vertical dimension, ete. 
He stated that this was the first set of dentures that had “felt good.” He had been given 
sodium psylliate injections into both joints nine months previously, with no relief. 

Hyaluronidase, 300 TRU in 1.5 ¢.c. saline, was injected bilaterally and a pressure 
pack was applied. One week later the patient reported that the left side was comfortable 
but that there was no change in the right side. 

The right temporomandibular joint was reinjected with 300 TRU hyaluronidase in 
1.5 ¢.c, saline. One week later the patient was free of pain, but the clicking still per- 
sisted, 

After three months, there was no change, although the patient was still free of pain. 
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Case 9.—A 22-year-old man once noted sharp, severe pain over both temporomandibu- 
ar joints while eating one and one-half years previously. The pain resolved to a dull 
iche. The patient had been treated by immobilization one year previously, vhich relieved 
he pain on the left side. The right side was still painful. The patient had marked over- 
bite and overjet and was locked in acquired centric relation. 

An overlay splint was inserted in an attempt to correct the overbite and overjet. 
There was no change with the splint in ten days. 

The patient was then given 150 TRU hyaluronidase in 1.5 ¢.c. saline bilaterally, and 
. pressure pack was applied. One week later no change was evident. 

The patient was reinjected with 150 TRU hyaluronidase in 1.5 ¢.c. saline bilaterally 
ind again there was no change within one week. 

Two months later, no relief had been obtained. 

This is the only case in which there was no improvement. 


Case 10.—The patient, a 42-year-old woman, complained that her right jaw “jumped 
out of place” when she opened her mouth wide. She had been aware of this condition for 
several years, but it had become progressively more annoying and painful after she had 
in R-14 filled four months previously. It was believed that the symptoms were due to the 
mechanical trauma of the operative work. 

Hyaluronidase, 150 TRU in 1 e.c. saline, was injected into the right capsule and a 
pressure pack was applied. 

After twenty-four hpurs the patient stated that there was less pain on extreme 
opening and that the popping was not so severe. Subjective relief was obtained. There 
had been no relapse when the patient was seen two and one-half months later. 


Case 11.—A 36-year-old man complained of soreness and stiffness around the left 
temporomandibular joint. The condition, which was diagnosed as neuralgia, was not . 
treated and the symptoms disappeared after three weeks. The symptoms reappeared four 
months later and the patient experienced soreness, stiffness, and restriction of opening, 
which were much more severe in the morning. 

Hyaluronidase, 150 TRU in 1.5 e¢.c. saline, was injected into the left capsule and a 
pressure pack was applied. 

Three days later the patient stated that the stiffness which had been present in the 
morning had disappeared to a great degree, but that there was still some pain on maximum 
opening. There was a gain of 15 mm. in intermaxillary space. The patient was comfort- 
able, but still experienced some discomfort on opening his mouth. After two months there 
had been no regression to the original condition, but the patient had not obtained com- 
plete relief. 


Case 12.—A 26-year-old woman complained of throbbing pressure pain in the right 
ear of one and one-half years’ duration. The pain occurred several times daily and there 
was no particular relation to time or activity. The patient reported occasional popping of 
the left temporomandibular joint while eating. 

Hyaluronidase, 150 TRU in 1.5 ¢.c. saline, was injected into the left capsule and a 
pressure pack was applied. A soft diet was prescribed. 

The patient obtained relief within twenty-four hours. One month after treatment 
she stated that she had been completely free of symptoms since injection. Two months 
after treatment there had been no relapse. 


Miscellaneous Uses 


The uses of hyaluronidase mentioned in previous sections of this article 
are those which will find the most universal application and those which have 
been investigated most extensively. Other clinical applications of the enzyme 
may prove to be very important, and at least some of these merit mention here. 
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It has been found that certain bacteria are capable of producing a form 
of hyaluronidase.'” ** 2° The predominant oral strain of bacteria producing 
the enzyme is an alpha-hemolytie streptococcus, Streptococcus mitis.** Hya- 
luronidase in saliva is due to bacterial metabolism.*® The hyaluronic acid 
found in the oral mucous membrane and in tooth structure can be attacked by 
the oral bacteria that produce hyaluronidase. Alteration of the cementing sub- 
stance of the mucosa or tooth structure may increase tissue permeability, thus 
mediating the rate and extent of infection®*® or decay. Upper respiratory in- 
fection, periodontal disease, and dental caries all cause a marked increase in 
salivary hyaluronidase titer.*® Thus, further investigation may produce an index 
of incidence of dental disease which will be much more accurate and inclusive 
than the lactobacillus count or other diagnostic indices available at present. 

Plastic surgery has found hyaluronidase useful in the treatment of keloids? 
and in protection of flaps and grafts. The enzyme may well be of distinct value 
for major orofacial surgery. The value of a dispersing agent to prevent balloon- 
ing of tissues by local anesthesia for procedures about the face has been well 
established.> As noted previously, with the addition of a vasopressor, the depth 
and duration of anesthesia are not adversely affected. 

Nutrition of flaps, skin grafts, and bone grafts should also be improved by 
local infiltration of the enzyme. Edema and hematomas often cause tensions or 
pressures which endanger the success of the operation. Prophylactic use of 
hyaluronidase where such a condition might be expected should be considered. 
As stated previously, however, I do not consider the prophylactic use of 
hyaluronidase to be a sound procedure when there is wound contamination. 

It has been hypothesized that certain malignant neoplasms are invasive 
due to production of hyaluronidase by the cancer cells.2° There may be a 
role of considerable importance for hyaluronidase in the mechanism of in- 
vasion of the body by bacteria and other toxie agents.'* * Sinusitis, although 
usually not treated by a dentist, may be encountered after such procedures as 
a Caldwell-Lue operation. Enhancement of penetration of penicillin into the 
mucous membrane of the paranasal sinuses with resultant higher blood levels 
of the antibiotic was obtained by Som and his associates** with the enzyme. 
Treatment of postoperative sinusitis with penicillin/hyaluronidase might well 
be considered. 

General surgery has found many other uses for the enzyme; similarly, in 
dentistry, many new horizons are foreseen. 


Summary 
1. Hyaluronidase, an enzymatic spreading factor, is reviewed from physio- 
logic and pharmacologic aspects. 
2. Hyaluronidase has applicability in the control of traumatic swellings. 
3. Hyaluronidase is a valuable adjunct in the treatment of certain temporo- 
mandibular joint disturbances. 
4, Hyaluronidase aids in rapid resolution of hematomas. 
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5. Hyaluronidase does not, in itself, effect healing but, rather, alleviates 
-ertain factors which may delay healing. 

6. Hyaluronidase demonstrates maximum effectiveness when coupled with 
increased interstitial pressure, accomplished by injection of a volume of solu- 
tion and by pressure packs. 

7. Hyaluronidase increases depth, area, and speed of onset of local anes- 


thesia. 

8. Hyaluronidase increases absorption of topical anesthetic agents and 

ther topical medicaments. 

9. Hyaluronidase may prove to be a potent diagnostic aid, may facilitate 
extensive oral surgical procedures, and may contribute valuable knowledge to 
the host-parasite problem. 

10. Hyaluronidase is a valuable complement and supplement to many pro- 
cedures of practical clinical dentistry. 
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EFFECT OF HYALURONIDASE ON SWELLING AND TRISMUS 
AFTER REMOVAL OF IMPACTED MANDIBULAR 
THIRD MOLAR TEETH 


P. T. Fuevcuaus, A.B., D.D.S., M.S.D., Dayrona Beacu, FLa. 


WELLING and trismus have been considered an inevitable part of the heal- 

ing process after removal of impacted mandibular third molar teeth, the 
severity of symptoms being roughly proportional to the amount of trauma as- 
sociated with extraction. In extreme eases the function of the mouth and jaws 
may be seriously restricted, and in some patients excessive edema may be a 
preeursor to cellulitis or abscess. Various measures (hot and cold applications, 
diathermy, systemie antibiotics, and chemotherapeutic agents) have been em- 
ployed in an attempt to prevent or minimize traumatic swelling after oral 
surgery. 

Hyaluronidase, an enzyme derived from extract of bull testes, exerts the 
action of the spreading factor described by Duran-Reynals.'' Thus, through a 
complex mechanism,” it promotes diffusion and consequent absorption of fluids 
in the body tissues by hydrolysis of hyaluronic acid, a viscous mucopolysac- 
charide whieh forms the bulk of the intercellular substrate and normally ob- 
structs subeutaneous spread of invasive substances. 

Hyaluronidase has been used clinically with considerable success to facili- 
tate (1) hypodermoclysis;* (2) resorption of local fluid accumulations‘ (trans- 
udates or blood), as swellings from injury or operative trauma, hematoma, and 
hemarthrosis of hemophilia; (3) diffusion of injected drugs, antibiotic solutions 
instilled into infeeted eavities,® and local anestheties;* (4) absorption of insulin 
for coma therapy in sehizophrenia;’ (5) urography;*”® (6) management of 
urolithiasis ;° (7) loeal therapy for chronic superficial ulcers ;'® (8) blunt dis- 
section of intestinal adhesions; and (9) as an adjunct to nonoperative treat- 
ment of certain eye diseases.'? 

The work of Benzer’® showed that injection of the enzyme into the swollen 
areas of the surgically or accidentally traumatized face, jaws, and neck en- 
haneed dispersion of edema fluids from the site of trauma, eliminated indura- 
tion, and prevented fibrosis. In the patients deseribed in the first report™* 
and in those of a later series,’** the percentage of reduction in swelling was 


This paper is a condensation of a thesis submitted to the Graduate School of the Uni- 
versity of Minnesota in partial fulfillment of the requirements for the degree ef Master of 
Science in Dentistry, March, 1954. 

Read before the International College of Dental Research at French Lick Springs, Indi- 
ina, March 21, 1954. 

The hyaluronidase employed in this study was supplied through the courtesy of Wyeth 
Laboratories, Philadelphia, Pennsylvania. 
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1.—Initial step in measuring thickness of cheek. The arm of the calipers is inserted 


Fig. 
in the lingual embrasure between the lower first and second molars. 

Fig. 2.—Measuring of cheek thickness accomplished with calipers. Teeth are closed on 
arm of calipers and the other arm is adjusted to touch the skin of the cheek. 


Fig. 3.—Measuring of mouth opening by means of Boley gauge. Beaks of gauge are 
applied to the incisal edges of lower and upper teeth. 
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timated at intervals ranging from a few minutes to several hours and the 
gree of trismus, as demonstrated by facility in opening the mouth, was meas- 
red by the number of tongue depressors that could be inserted between the 

teeth. In some eases the width of the mouth opening was recorded in milli- 
eters. 

The value of hyaluronidase for postoperative treatment of swelling and 
ismus suggested the possible efficacy of this enzyme for prevention of such 
ymplications. Therefore, further study seemed justified, using a more ac- 
irate method for recording observations so that results in the treated patients 

could be compared statistically with those in the controls. 


Procedure 


The patients selected were suffering from bilateral mandibular third molar 
impactions of approximately the same depth and position. The purpose of the 
proposed study and the method to be employed were explained to each eandi- 
date for operation and only those patients who gave written consent to the use 
of hyaluronidase received the drug. In each patient, before anesthesia was 


Fig. 4.—Calipers and Boley gauge. Caliper opening is measured by placing beaks on scale of 
Boley gauge. 

administered, the thickness of the cheek on the side to be operated upon (Figs. 
| and 2) and the width of the mouth opening (Fig. 3) were measured by eali- 
pers and the Boley gauge (Fig. 4). These data were recorded, together with 
the date of operation, the patient’s name and ease number, and enumeration 
of the teeth to be removed. 

In each patient only one side of the jaw was operated upon on any one 
day, and a sufficient period was allowed for recovery before operation was 
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performed on the other side. The experimental procedure was employed on 
one side of the jaw and the operation on the other side was used as a control. 
The side receiving the control operation was varied from right to left, since 
there was always a possibility of greater trauma to one side than the other. 
The order of the experimental and control operation was also varied from pa- 
tient to patient. 

Anesthesia.—The inferior alveolar nerve and the long buccal nerve were 
both blocked. The local anesthetic was administered in two injections through- 
out the entire study. 

For the control operation, 2 ¢.c. of 2 per cent procaine with 1 :50,000 epi- 
nephrine was administered in a nonaspirating dental syringe with a 25-gauge 
needle. 

For the experimental procedure, using hyaluronidase for prophylaxis, the 
anesthetic solution consisted of 2 ¢.c. of 2 per cent procaine with 1 :50,000 epi- 
nephrine and 30 TRU of hyaluronidase.* This solution was administered in 
a 5 ¢.¢. aspirating syringe with a 25-gauge needle. Since hyaluronidase exerts 
a spreading effect only on tissues containing hyaluronic acid, and the spreading 
effect is lost on injection of the enzyme into the blood stream, an aspirating 
syringe was used in the prophylactic procedure to make sure, before ad- 
ministration of the anesthetic solution, that the needle was not placed in a 
blood vessel. 

The anesthetic mixture was prepared weekly by dissolving 300 TRU of 
hyaluronidase in 20 ¢.c. of 2 per cent procaine and 0.4 ©... of 1:1,000 epi- 
nephrine. 

Very few patients required more than 2 ¢.c. of either control or experi- 
mental solution. Anesthesia appeared more rapid in onset when hyaluronidase 
was used, but no accurate measurements were made. The duration of anes- 
thesia seemed shorter when the experimental solution was used, but again no 
measurements were made. 


Operation.—The surgical technique was the same in all cases. No local 
treatment was applied to the operative area and the patient was instructed to 
refrain from postoperative use of ice packs or hot soaks. Systemic treatment 
consisted only of an analgesic for the relief of pain. The operations were com- 
pleted in periods ranging from fifteen to sixty minutes, both types of pro- 
cedure requiring about the same length of time in each patient. 


Results 


All patients were instructed to return daily for at least five days for 
measurement of the postoperative swelling and trismus. If a patient failed 
to return on any one day during the postoperative period, the measurements 
obtained on the elinie visit of the day before and the day after were averaged 
and this figure was recorded for the day the patient missed. All data were 
recorded to the nearest one-half millimeter. 

*A turbidity reducing unit (TRU) is defined as the amount of hyaluronidase which will 


reduce the turbidity produced by 0.2 mg. of potassium hyaluronate in acidified horse serum to 
that produced by 0.1 mg. under assay conditions. 
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Edema.—The postoperative edema was measured by subtracting the pre- 
yerative thickness of the cheek from each daily postoperative reading. For 
xample, if a patient’s cheek was originally 40 mm. thick, and on the first 
ostoperative day it was 48 mm. thick, the difference of 8 mm. represented 
he amount of swelling present the first day after the operation. 

Control side: The average swelling for each of the five days was 4.65, 4.95, 
27, 2.05, and 1.42 mm., respectively. On the first postoperative day, 5 per 
ent had 8 mm. swelling, 5 per cent had 7.5 mm., 16 per cent had 6 to 6.5 mm., 
10 per cent had 5 to 5.5 mm., 44 per cent had 4 to 4.5 mm., 10 per cent had 3 
im., and 10 per cent had 2mm. None were without some swelling. 

On the fifth postoperative day, 10 per cent still had 3.5 to 4 mm. swelling, 
52 per cent had 1 to 1.5 mm., 28 per cent had 0.5 mm., and only 10 per cent 
had no swelling. 

Treated side: On the experimental side, the average swelling for the five 
postoperative days was 2.67, 2.70, 1.54, 0.69, and 0.27 mm., respectively. On 
the first postoperative day, 5 per cent had 8 mm., 5 per cent had 7 mm., 10 
per cent had 4 mm., 27 per cent had 3 mm., 5 per cent had 2 mm., 23 per cent 
had 1 to 1.5 mm., and 10 per cent had no swelling. 
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Fig. 5.—Cheek swelling in experimental and control cases. 
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On the fifth postoperative day, 5 per cent of this group had 2 mm. swell- 
ing, 10 per cent had 1 mm., 15 per cent had 0.5 mm., and in 70 per cent the 
cheek was normal. 

The average difference between the edematous swelling present in the 
control side and in the treated side of the face is shown in Fig. 5. The dif- 
ferences between the two sides for each of the five postoperative days are sta- 
tistically significant. The significance between the two averages or means was 
determined by the two sample ‘‘t’’ test; an 0.05 per cent probability was used 
as the level of significance. 

Trismus.—Degree of trismus was determined by subtracting the post- 
operative daily measurements of the mouth opening from the measurements 
before operation. 





498 P. T. FLEUCHAUS 


In the controls, the average limitation of mouth opening on the first post- 
operative day was 12.80 mm., on the second day limitation increased to 13.4 
mm., and by the fifth day it was 4.26 mm. In only 10 per cent was mouth 
opening normal on the fifth day. 

After the experimental procedures, the average limitation of mouth open- 
ing on the first postoperative day was 10.55 mm.; limitation was reduced to 
8.71 mm. on the second day, and on the fifth day the average was only 2.5 mm. 
In fact, mouth opening was normal in 27 per cent on the fourth day after 


the experimental operation. 
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Fig. 6.—Trismus in experimental and control cases. 


The difference between the experimental and the control sides was not 
statistically significant on the first postoperative day ; however, the differences 
of the averages on the second and third days were highly significant. The 
trismus on the fourth and fifth days was statistically less on the treated side, 
but not of a significant nature. 

The graph in Fig. 6 demonstrates the difference in the trismus between 
the treated and control sides for the five postoperative days. The amount of 
trismus was greatest on the first day for the treated side, while this peak oc- 
curred on the second day for the control side. 

Although the measurements were significantly different on certain days, 
the change in edema or trismus was not evident to the naked eye. However, 
the edema in the experimental cases was visibly spread over a larger area, 
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vhich probably accounts for the deerease in the lateral swelling of the cheek. 
‘he reports from the patients on the difference between the two sides varied 
rom ‘‘no difference’’ and ‘‘little better’’ to ‘‘terrific.”’ 

Other observations recorded, but not measured to any degree, are im- 
portant in analyzing the effect of hyaluronidase on the tissues. ‘‘Dry sockets,”’ 
ocalized osteitis, occurred with equal frequency on the treated and control 
sides; two developed on each side. The presence of this condition did not 
noticeably affect the severity of trismus or edema, but it did add to the dis- 
-omfort of the patient. Eechymosis of the cheek, a residual of this operation, 
eeurred also with equal frequency on both sides. When present on the 
treated side, the discoloration covered a much larger area; the eechymosis 
spread to below the clavicle in one of the treated cases. Other than the two 
‘dry sockets’’ already mentioned, none of the patients developed any local 
or systemie infections or any adverse effects from the use of hyaluronidase. 


Summary 
1. The effect of hyaluronidase upon swelling, measured in the form of 
cheek thickness, and upon trismus resulting from odonteetomy of mandibular 
third molars has been studied in nineteen patients. 
2. In this series, hyaluronidase significantly reduced the lateral swelling 


of the cheek through the fifth postoperative day; the trismus was reduced on 
each of the five days, but this reduction was statistically significant only on 
the second and third days. 

3. The cheek thickness had returned to normal by the fifth postoperative 
day in 70 per cent of the experimental cases and in only 10 per eent of the 


control group. 

4. Trismus was more marked on the second day in the control group, 
while in the experimental group it tended to regress after the first day. 

5. The differences brought out by millimeter measurements were not so 
marked that they could be detected by clinical examination. 

6. Hyaluronidase produced no untoward effects upon the tissues or the 
patients. 
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SUBCUTANEOUS EMPHYSEMA IN FRACTURE OF FACIAL BONES 
Orro Gorriies, M.D., CopENHAGEN, DENMARK 


YUBCUTANEOUS emphysema, meaning an accumulation of air in the sub- 
be cutaneous tissue, occurs when air under excess pressure is forced through 
esions in the tissue. It may be due either to insufflation of compressed air from 
the outside (for example, in drying a root canal’*}*) or to a sudden increase 
in the pressure in one of the pneumatic body cavities, if the epithelial lining 
is injured. 

Thus, subeutaneous emphysema commonly accompanies fractures of the 
ribs involving pulmonary injury. It also has been reported as one of the symp- 
toms caused by fractures involving the nasal sinuses. Murray® states that, in 
such fractures, air is usually demonstrable by x-ray. Clinical manifestations of 
such emphysema, however, are rare. 

As evident from the three eases to be reported in this article, well-marked 
subeutaneous emphysema may be, practically speaking, the only clinical sign 
of fraetures of the facial bones. In all three cases it was the emphysema which 
made the patients seek medical advice. 

These cases were observed by me in the emergency ward of the Copenhagen 
City Hospital in the course of twenty months. During this period, 4,000 to 
5,000 emergeney cases were seen. Incidentally, all three cases presented within 
a period of three or four weeks. 


Case Reports 


Case 1.—A 36-year-old man applied to the emergency ward on May 12, 1953, at 1:40 


A few hours previously he had been run into by a bicycle and had received & severe 
blow on the right cheek. He did not immediately have any particular pain or swelling. A 
few hours later the patient blew his nose, and this caused a sudden, violent swelling around 
the right eye, accompanied by a feeling of pressure but no pain or hemorrhage from the 
nose, 

Examination showed marked swelling of the right upper and lower eyelids (Fig. 1). 
\ir crepitation was distinctly palpable in the subcutaneous tissue of the eyelid, around the 
right eye, extending down to the right cheek, and up to the right temporal region. There 
were no palpable discontinuity of the bone contours and no hematoma, either subcutaneous 
or conjunctival. Ocelusion was normal. 

X-ray pictures revealed a fissure through the lower border of the right orbit, extending 
to the anterior wall of the right maxillary antrum. Along the upper orbital border there was 
“ semicircular area of blackening, reflecting the clinically demonstrable emphysema. There 
was no blurring of the maxillary antrum. 


From the emergency ward, Copenhagen City Hospital (Chief: Steffen Lund, M.D.) 
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As the patient had previously proved allergic to penicillin and as he had never shown 


any signs of sinusitis, no antibiotics were administered. He was told not to blow his nose 
for the next three weeks. The swelling subsided spontaneously in a few days. On May 19 


there was no swelling or crepitation. 


Fig. 1.—Case 1. Pronounced subcutaneous emphysema involving mainly the eyelids. 


Fig. 2.—X-ray appearances in Case 2. Fracture in lateral wall of right maxillary antrum and 
blackening over the upper part of the orbit. 





SUBCUTANEOUS EMPHYSEMA IN FRACTURE OF FACIAL BONES 


Case 2.—A 59-year-old man applied to the emergency ward on June 5, 1953, at 3:05 
uw. While doing gymnastics one hour previously, he had been kicked below the right eye. 
his caused immediate, moderate pain, but no particular swelling. Shortly afterward, the 
atient blew his nose. This gave rise to a sudden swelling around the right eye, accom- 
manied by a feeling of pressure. 

Examination showed a demarcated swelling of both right eyelids and distinctly pal- 
able air crepitation in the subcutaneous tissue. There was no hematoma subcutaneously, 


ut there was a small one in the inferolateral part of the conjunctiva. Occlusion was un- 


ffected by the trauma. 

X-ray films revealed a fissure in the lateral wall of the right maxillary antrum and a 
emilunar, intense blackening around and distal to the right supraorbital border. Slight 
lurring of the right maxillary antrum was noted (Fig. 2). 

The patient was given prophylactic penicillin and told not to blow his nose. The 


swelling subsided in a few days. 


Fig. 3.—X-ray appearances in Case 3. No definite fracture, but blackening over the 
upper part of the orbit. This patient exhibited clinical signs of fracture of the frontal 
sinus 


Case 3.—A 25-year-old man applied to the emergency ward on June 6, 1953, at 2:45 
P.M. About eighteen hours previously he had been kicked in the right eye in the course of 
a jujitsu demonstration. He heard a cracking noise, but the trauma was not immediately 
followed by swelling or bleeding. On the next morning he had no complaints. Two hours 
before he came to the emergency ward the blowing of his nose the first time after the acci- 
dent, produced a sudden swelling of the right upper eyelid and a feeling of pressure upon 
upward gaze. At the same time a little dark blood exuded from the right nostril. 

Examination showed swelling of the right upper eyelid and distinctly palpable air 
crepitations. Small hematomas at both palpebral edges and distal to the intraorbital border 
were seen. There was no conjunctival hematoma. There was distinct tenderness in the 
medial part of the supraorbital border, but no palpable discontinuity of bone contour. 





504 OTTO GOTTLIEB 


X-ray films did not reveal any definite signs of fracture. Slight blackening distal to 
the supraorbital border indicated orbital emphysema. No blurring of the maxillary antrum 
was seen (Fig. 3). 

The patient received prophylactic penicillin and was told not to blow his nose. The 
swelling subsided in a few days. 

Discussion 

In all three cases, the emphysema followed adequate trauma involving 
fracture. It occurred immediately after the patients had blown their noses 
several hours after the accidents. None of the fractures was accompanied by 
dislocation, and hemorrhage was slight. In all three cases, thé emphysema 
subsided when the patients abstained from blowing their noses. 

Subeutaneous emphysema per se does not involve any risk when it is no 
more marked than in the present cases. There is, however, a theoretical risk. 
If the injured sinus is infected at the moment of the accident, bacteria may 
be pressed into the tissue containing the air and give rise to a phlegmon, which 
may be rather dangerous unless treated with antibiotics. Repeated expulsion 
of air (blowing the nose) may be particularly dangerous. 

Our patients were treated merely with penicillin for one week and were 
told not to blow their noses for three weeks. Within this period, complete 
healing must be expected to take place. If the accident involves injury of the 
skin, this, of course, must be correctly treated by disinfection and suturing, if 
necessary. 

Conclusion 

Since the emphysema was, in these eases, the result of blowing the nose, 
any patient with a presumed fracture of the facial bones must be told not to 
blow his nose during the first weeks after the accident. Any blood from the 
nose must be just dried. In the presence of infection in the nasal sinuses, it 
is particularly dangerous for these patients to blow their noses. 


Summary 


In three patients with fresh fractures of the facial bones involving the 
nasal sinuses, subeutaneous periorbital emphysema occurred immediately after 
they had blown their noses. In all cases, the emphysema subsided spontaneously 
within a week. The patients were treated with prophylactic penicillin and were 
told not to blow their noses for three weeks. 
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INFECTED GLOBULOMAXILLARY CYST 


Report of a Case 


Jayme Frieuerras, C.D., anp Syivio Bevitacqua, C.D.,* Rio pe JANEIRO, BRAZIL 


URING the early life of the human embryo, the future mouth region is the 

site of quite complex changes which, by the end of the second month, 
‘terminate by the fusion of several processes to form the facial part of the head. 

Developmental anomalies in the anterior maxillary region are not infre- 
quent. Aside from malformations known as clefts, resulting from a total or 
partial failure of union between different processes, the attention of investi- 
gators has been focused on cysts which may arise from epithelial remnants in 
the line of closure. Studies by Meyer,’ Stafne and Austin,? Burket,’ and 
Thoma* showed that those cysts are of not uncommon occurrence. As a matter 
of faet, as Sicher® pointed out, we may find dermoid or epidermoid cysts at any 
fusion point in the body. 

The cysts located in the anterior maxillary region, with the exception of 
radicular eysts, belong to the following categories: nasoalveolar, median palatal, 
globulomaxillary, and incisive canal cysts. According to Robinson, they are 
classified as developmental cysts arising from nondental tissues. 

The epithelium that serves as the nidus for the formation of these cysts 
is derived from embryonic epithelial inclusions. There is not yet a satisfac- 
tory explanation for the initiation of cyst formation, and the lesions stand at 
a dubious position between the inflammatory hyperplasias and the neoplastic 
processes. 

The globulomaxillary cyst, such as the one reported here, like the other 
developmental or fissural cysts, is relatively rare. It develops from residual 
epithelium along the line of fusion between the nasomedial (globular) and 
maxillary processes. Unless complicated by an acute episode, these cysts 
are symptomless, being found on routine dental x-ray examination. An early 
indieation of their presence may be a change in position of the lateral incisor 
and eanine foreed apart by the growing cyst. Later, expansion of the cortex 
may oceur with bulging in the alveolar plate usually at the labial surface of the 
maxilla, 

Often the microscopic picture does not differ from a radicular cyst, al- 
though Robinson, Koch, and Jasper’ have found ciliated columnar epithelium. 
The final diagnosis is made on the basis of clinical data. 


_ ‘*Assistant professor, Department of Pathology and Therapeutics, School of Dentistry, 
University of Brazil, Rio de Janeiro. 
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Case Report 


M. V. C., a 13-year-old girl, in the beginning of August, 1954, complained of a bad 
taste and a few days later felt a very severe pain in the left maxillary region. Her tempera- 


A small swelling had formed on the anterior part 


ture was high (slightly above 102.2° F.). 
At first, there was a discharge 


of the hard palate near the cervical border of the canine. 
of pus through the gingival crevice between the lateral incisor and canine, followed by a 


yellowish fluid. The acute symptoms subsided with the establishment of penicillin therapy 


(400,000 units every twelve hours). 


B. C. 


1.—A and B, Large monocystic area of rarefaction between the left lateral incisor 


Fig. 
C, Radiograph taken five months after opera- 


and canine forcing apart the roots of these teeth. 
tion. Note bone regeneration in progress. 


Dental Examination.—When first seen, the patient was quite comfortable. The 
clinical examination was essentially negative. The soft tissues were normal in color and 
the teeth gave a normal response to the several diagnostic tests (thermal and electric). 
Palpation failed to reveal any fluctuation or “crackling” sensation. Roentgenographic 
examination showed a pear-shaped radiolucent area extending from the alveolar crest 
between the left lateral incisor and canine up into the maxilla (Fig. 1, 4 and B). The 
roots of the teeth were pushed apart by the pressure of what seemed to be an expanding 
growth. The definite boundary of dense, sclerotic bone which usually surrounds the cyst 
membrane was absent. 

The location, the vitality of the adjacent teeth, and the acute episode led to a pre- 


operative diagnosis of an infected globulomaxillary cyst. 





INFECTED GLOBULOMAXILLARY CYST 


B, Higher-power view of cyst wall showing 
There is no inflammatory exudate in 
C, Higher-power view of area 
marked in A. Extreme inflammatory reaction within the wall of cyst and pseudoepitheliom- 
atous hyperplasia of stratified squamous epithelium lining. 


2.—A, Low-power view of cyst “sac.” 
ial lining composed of several layers of cells. 


Fig. 
the epithel 
the underlying connective tissue, and the epithelium is intact. 
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Operation.—After laboratory studies (bleeding and coagulation time, tourniquet 
test, and urinalysis), the patient was medicated with penicillin (400,000 units) and 
Botropase (snake venom, 1 ¢.c.) intramuscularly one hour before operation. Under block 
anesthesia, a mucoperiosteal flap was reflected. With a No. 3 bur, four holes were drilled 
through the cortical plate of bone overlying the pathologie area. The holes were connected 
and the bone was removed with a spatula exposing the cyst which, at that time, drained 
some pus. The opening was enlarged with rongeur forceps to make enucleation easier. 
The crypt was irrigated with saline solution and smoothed, and the flap was sutured into 


place. 


Postoperative Course.—An ice bag was applied for the first twenty-four hours, and 
careful mouth hygiene was recommended (saline mouthwash). Penicillin every twelve hours 
(400,000 units) for four days was prescribed. On the day after operation there was marked 
edema without pain. In the subsequent days the edema was somewhat less. By the fifth 
postoperative day the sutures were removed, and after eight days the patient was dis- 
charged. A radiograph taken five months after the operation showed healing in progress 
(Fig. 1, C). 

Pathologic Examination.—The specimen consisted of a piece of soft tissue measuring 
2 by 0.5 em. Microscopic examination showed a cyst wall lined with stratified squamous 
epithelium varying in thickness but, for the most part, quite thick. In some areas the 
epithelium was intact and sharply demarcated from the underlying connective tissue (Fig. 
2, B); in other areas it showed destruction and pseudoepitheliomatous hyperplasia due to 
inflammatory reaction (Fig. 2, A and C). Im these areas the connective tissue was heavily 
infiltrated by lymphocytes, plasma cells, and polymorphonuclear leukocytes, and presented 
newly formed capillaries. 

Diagnosis.—Globulomaxillary cyst with signs of acute inflammatory reaction. 
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AMELOBLASTOMA OF THE MAXILLA 
RautpH L. SpauupinG, D.D.S., F.A.C.D., MontIce.o, N. Y. 


N the study and diagnosis of tumors of the jaws, the cooperation of the clini- 
[ cian, roentgenologist, and pathologist is of importance. The experienced 
clinician can, in many eases, diagnose a condition by its appearance. In many 
instanees, the roentgenologist can diagnose a condition by its characteristic 
involvement of the bony structures. The pathologist, however, more often ean 
make a correct diagnosis by the study of the characteristic cytology and struc- 
ture of a tumor. He therefore carries the responsibility of the final diagnosis. 
As an example, I am presenting the following case. 


Case Report 


A white male storekeeper, 55 years old, had, prior to 1952, what he thought was a 
toothache. He had some teeth extracted. In 1952 he had an upper left molar extracted. 
[he x-ray picture taken before the operation is shown in Fig. 1. Prior to 1954, a dentist 
told him that he had a eyst and should have it removed. He had no discomfort or swelling, 
and fear of malignaney had made him very apprehensive so that he was not willing to be 


examined, but finally he was persuaded to come to my office. 

History of previous diseases was essentially negative. He feared physicians, but had 
few previous illnesses. He was a heavy cigarette smoker, consumed alcohol occasionally, 
and his appetite was good. 

Extraoral examination was essentially negative. There was no evidence of swelling 
and no adenopathy. 

Intraoral examination revealed abnormality. The lower teeth were present and 
in a good state of hygiene, along with the surrounding tissues. In the maxilla there were 
several teeth missing on the right side. On the left side the teeth were missing distal 
to the canine. There appeared to be some bulging of the buccal plate of the maxillary 
bone, extended from the canine area distally 3 or 4 cm. Upon palpation, there was evi- 
dence of thinning out of the cortex but the area was not soft. The palate in this area 
presented the same clinical manifestations. The mucous membrane covering this area 
presented no deviation from normal, with the exception of an area about 1.5 by 1.5 em. 
on the ridge in the first molar area, This was of reddish blue color, appeared to be 
granular, and showed innumerable small vessels. A partial upper denture covering this 
area had been worn for some time and may have changed its appearance. 

X-ray examination (Figs. 2 and 3) showed a round, radiolucent area in the upper left 
maxillary region, extending from the upper left canine back for about 3 cm. It involved the 
ridge superiorly for 3 or 4 em., projecting into the antrum, Mesially, there was a distinct out- 
line extending superiorly from the crest of the ridge. The canine was vital (Fig. 2). Upon 
examination of one of the large intraoral films, the outline of the mass could be traced 
in its entirety, which included the area on the crest of the ridge described above. There 
was considerable loss of bone in the inferior portion of the mass which corresponded to 


:., case reported at the Jan. 24, 1955, monthly conference of The New York Institute of 
Clinical Oral Pathology, held at the New York Academy of Medicine. 
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3ony trabeculae could be seen within the area of the 


he area on the crest of the ridge. 
The x-ray picture of the 


ass itself. There were no cystic areas evident within the mass. 
pposite side presented a low antrum approaching the crest of the ridge. 


Differential Diagnosis.—(1) Radicular cyst originating from a previously extracted 
(2) Myxoma; bone trabeculae with mucoid stroma. (3) Ameloblastoma, (Amelo- 


ooth,. 
(4) Sareoma. (5) Central giant-cell tumor. 


jJastomas are not common in the maxilla.) 
6) A combination of types of tumor. 
Operation.—Premedication consisted of 1.5 gr. Nembutal and 1/150 gr. atropine 


Xylocain hydrochloride was the anesthetic of choice, with 1:100,000 epinephrine. 
The incision was made from 


sulfate. 
An infraorbital, tuberosity, and palatal injection was given. 
the mucobueceal fold in the central incisor region, downward to the necks of the lateral 


and canine teeth, and along the crest of the ridge, circumscribing the area palatally, that 


Fig. 4. 


[I have described previously, and extending distally on the ridge to about the second 
molar and continuing superiorly to the mucobuceal fold in the third molar area. This gen- 
erous flap was retracted and thin buccal cortical bone was encountered. With rongeurs, 
this area was enlarged. Conservation of bone was kept in mind, It was then seen that 
the area of tissue on the ridge previously discussed was really part of the mass. With a 
large periosteal elevator, the mass, which seemed very definitely encapsulated, was care- 
fully disengaged from the overlying bone. Most of the mass was disengaged by blunt 
In the area of the palate it was noted that there was considerable destruction 
The palatal section and a mesial superior section had to be separated 

The area was care- 
The flap was sutured. 
I 


dissection. 
of the palate bone. 
by sharp dissection. There was a definite opening into the antrum. 
fully débrided and sulfanilamide powder was placed in the wound. 

Over the area which was not supported by bone, I placed the sutures closer together. 
placed a small iodoform gauze wick in this area; this was removed the following day. 
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The mass was round and nodular and was buff colored. Its consistency was firm but 
not solid. There was no fluid present. The area on the crest of the ridge was actually 
a definite part of the tumor mass. 

The examination of tissue by the New York Institute of Clinical Oral Pathology was 
as follows: 

Microscopic: The section shows a tumor which is made up of epithelial strands and 
masses. This epithelium varies from cylindrical to stratified squamous epithelium ocea- 
sionally showing keratinization which appears as lamellated masses, Often within their 
centers, in some areas, pearl formation is seen. Within, but mostly at the periphery, of 
the tumor, bone trabeculae are preserved. Those at the periphery are markedly attenuated. 
In one area near the bone remnants near the periphery, cross sections of ducts of mucous 
gland are seen. At the opposite edge of the same section, the tumor blends into the 
multilayered squamous surface epithelium of the mucosa. In many areas, infiltration 
by lymphocytes, plasma cells, and few polymorphonuclear leukocytes, occasionally sur- 


rounding cholesterol slits, are seen. 
Diagnosis: Ameloblastoma showing invasion (Figs. 4 and 5). 


Summary and Conclusion 


A ease history has been presented with a pathologie report of amelo- 
blastoma. Clinically, as well as radiographically, a definite diagnosis could 
not be made. Ameloblastomas are rare in the maxilla, this being the third 
ever to be presented to the New York Institute of Clinical Oral Pathology. A 
question was asked at the meeting of the society as to why a biopsy was not 
taken. I am a firm believer in biopsies. There is no dental pathology service 
available in this immediate locality. Because of inadequate mail service, 
several days would have elapsed before a diagnosis could be hoped for. Be- 
cause of the extreme apprehension of the patient and my fear that if I did not 
carry the case to completion at once he would become more frightened and would 
again refuse treatment, I did not discuss biopsy with him. Knowing the area 
to be definitely encapsulated, along with other favorable clinical observations, 
I did not hesitate to operate within twenty-four hours of his first visit. The 
postoperative course was uneventful. Pain and swelling did not appear. The 
patient will be kept under continuous observation for possible recurrence. 
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TREATMENT OF TEMPOROMANDIBULAR JOINT DISTURBANCES 
WITH HYALURONIDASE 


Epwarp.J. Kocuan, D.D.S., Bripcerort, Conn. 


HE etiology, diagnosis, and treatment of temporomandibular disturbances 

has received considerable attention in the literature of recent years. 
Despite it all, agreement as to the factors contributing to joint disturbance 
and treatment is lacking. 

Most investigators are generally agreed that joint disturbances are due 
to a disharmony of muscular balance and dental occlusion. These factors, in 
turn, cause an alteration in the proper anatomic position of the mandibular 
condyle in the fossa. If we assume that the disturbance is caused by the 
above factors, we must consider for a moment the anatomic parts involved 
and what occurs to cause joint disturbance. 

Anatomically, the joint is enveloped in a thin, loose, fibrous capsule which 
is attached above to the articular surface of the temporal bone and below to 
the neck of the condyle. The capsule, within, is divided into a lower and an 
upper compartment by the articular dise or meniscus. This dise is a thin, 
oval-shaped plate made up of dense fibrous tissue containing some elastic 
fibers. It is connected in its circumference to the capsule. Anteriorly, the 
attachment is strong, being connected to the tendon of the external pterygoid 
musele. Posteriorly, the attachment is rather loose and highly vascular. A 
synovial layer, composed of thin connective tissue, continues from the fibro- 
cartilage, which covers the articular fossa, on to the dise. In the lower com- 
partment, similarly, the synovial membrane covers the dise and extends over 
the econdylar head. The capsule has an abundant supply of nerves, capillaries, 
and lymphaties, as do the synovial membrane, meniscus, and periarticular tis- 
sues. The synovial fluid is apparently the source of nourishment to the 
articular cartilage. 

The symptoms in joint disturbance are many and varied. Many authors 
have deseribed conditions of the joint under various classifications with cer- 
tain predominant symptoms or characteristics. Costen' described a series of 
symptoms of the joint which consisted of ear pain, headache, dizziness, and 
deafness, which he ascribed to loss of vertical dimension and ealled the 
Costen syndrome. Mullen*® deseribed a condition which he called internal 
derangement of the joint, in which the dise was torn either anteriorly or 
posteriorly and was characterized by a eracking sound. Shapiro* listed a 
series of symptoms accompanied by varying degrees of pain and discomfort 
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and various ‘clicking, grating, or cracking noises, which he called partial dis- 
location. Gerry* described joint contusion, joint strain, and dise derangement 
in his paper. The first two were characterized by pain, edema, limitation of 
motion, and deviation of the mandible toward the injured side, He deseribed 
dise derangement as the condition where clicking occurs. Bellinger’ described 
similar conditions under the name of arthroses. Other symptoms described by 
other authors were tenderness to palpation, subluxation, vague pain in the 
maxilla and the mandible, and a buzzing or fullness in the ear. In all these 
conditions, there were considerable similarity and overlapping of symptoma- 
tology. The symptoms which were most frequently found were moderate to 
severe pain in the region of the joint, which may radiate to the side of the 
head, the periauricular area, or the jaw and neck, and moderate amounts of 
limitation of movement, clicking, and popping sounds either at the beginning 
or termination of an excursion, mild subluxation, deviation of the jaw to the 
affected side, and temporary locking or catching of the jaw during excursion. 

X-ray examination of the joint offers little help in the diagnosis of these 
conditions. 

Treatment of disturbances of the joint has consisted of rest, local heat, 
correction of dental abnormalities, injections of various substances and, finally, 
surgery. Schultz® first advocated the injection of the temporomandibular 
joint with a sclerosing agent, thereby limiting the amount of motion of the jaw. 


Injection of Hyaluronidase 

[ first began treating patients with the previously deseribed symptoms 
with hyaluronidase in 1951. Hyaluronidase is an enzyme which hydrolizes 
hyaluronie acid. The acid exists as a gel in many body tissues, acting as a 
cementing or ground substance between cells and creating a barrier to the 
diffusion of fluids. Hyaluronic acid and related substances have been demon- 
strated in high concentration in joint fluid and synovial lining and is believed 
to be responsible for the viscosity of synovial fluid.” Hyaluronidase acts to 
inerease synovial permeability and fluid absorption,* thereby permitting the 
dispersion of traumatic transudates. It was felt that much of the symptoma- 
tology in these joint disorders was caused by edema, increased tension and 
tissue breakdown within the capsule. If such was the case, it was felt that 
these patients should respond to injections of hyaluronidase. 

Technique.—The following procedure was used. The skin over the joint 
area was cleansed with soap and alcohol and painted with Merthiolate. 
Approximately 0.5 ¢.c. of Xylocaine was injected subcutaneously into the 
skin over the joint. A solution containing 150 TRU of hyaluronidase in 1.5 
e.e. of normal saline was prepared and injected into the joint. Originally, 150 
TRU was injected with 1.5 ¢.c. of Xyloeaine as a solvent with the idea of re- 
ducing any injection or postoperative pain. However, it was felt that this 
pain was so minimal that an anesthetic solvent was unnecessary. 


Result.—-In several cases in which there was considerable pain preopera- 
tively, loop wiring was applied to the teeth and, following the injection, 
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ibber bands were applied to restrict motion. In most instances, the patients 
ated that there had been a shift of the bite and that their teeth did not 
meet’’ the same. In one case, in which there was an extreme closure of the 
ite, a Hawley bite plane was constructed. In several cases, badly posed 
hird molars were extracted prior to injection. Two patients with arthritic 
hanges in the joint, demonstrated by x-ray, were successfully treated. 

The postoperative care is of extreme importance. All patients were placed 
mn a soft diet and advised to limit motion of the jaw for a period of one 
ionth. Patients must be made aware of the fact that the extent of mouth 
pening must be limited in the future in speaking, eating, ete. All patients 
vere referred to their family dentists after one month for occlusal adjust- 


nents. 

There was marked improvement in all cases treated with hyaluronidase, 
ind in only two cases was a second injection required. Clicking and popping 
sounds disappeared, as did pain and deviation of the jaw on opening. 


Summary 


Forty-two eases of temporomandibular joint disturbances, consisting of 
limited motion, jaw deviation, clicking and locking, mild subluxation, and 
pain, were treated with injections of 150 TRU of hyaluronidase. In all cases 
treated in these series, there was marked improvement and so far there has 


heen no recurrence of symptoms. 
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Periodontia 


A VISUALIZED TECHNIQUE FOR EQUILIBRATION OF ATYPICAL 
OCCLUSAL RELATIONSHIPS 


LAWRENCE A, WEINBERG, A.B., D.D.S., BRooKLYN, N. Y. 

HE occlusal equilibration of teeth in abnormal buccolingual relation will 

be deseribed, first in a unilateral and then in a bilateral relationship. For 
deseriptive purposes, the first premolar will be considered in normal bucco- 
lingual position, the second premolar in cusp-to-cusp relation, and the first 
molar in eross-bite position (Fig. 1B). 

The normal buccolingual articulation of teeth is shown in Fig. 1A. The 
lingual cusp of the upper first premolar (A) oeccludes with the distal fossa of 
the lower first premolar, the lingual cusp of the upper second premolar (B) 
in the distal fossa of the lower second premolar, the mesiolingual cusp of the 
upper first molar (C) occludes with the central fossa of the lower first molar, 
the distolingual cusp of the upper first molar (D) oeccludes in the embrasure 
between the lower first and second molars, the mesiolingual cusp of the upper 
second molar (£) with the central fossa of the lower second molar, and the 
distolingual cusp of the upper second molar (F’) oecludes in the embrasure be- 
tween the lower second and third molars.' 

A malposition of the teeth is shown on the left side in Fig. 1B for ecompari- 
son with the normal cuspal articulation (Fig. 14). In the description of the 
equilibration of such a dentition, the malposition is on the right side and the 
normal on the left, as shown in Figs. 2, 3, and 4. 


Centric Occlusion 

After the principles of preliminary grinding are carried out as in normal 
cases, the correction of prematurities in centric occlusion is initiated. In the 
hypothetical case shown in Figs. 2, 3, and 4, any centric prematurities of the 
first premolars, which are in normal buccolingual relation, are corrected with 
the accepted procedure. For the sake of clarity, the procedure for the diag- 
nosis and correction of prematurities when the teeth are in normal buececo- 
lingual relation has been omitted; I refer the reader to a few sources given 
in the bibliography.?® 


Illustrations by author. 
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In Fig. 5, the eusp-to-cusp relation of the second premolars gives us two 
ossible areas of trauma in centrie occlusion. If the teeth are in a true eusp- 
-cusp relation, the cusp selected for corrective grinding is a matter of choice. 
Vhen the mandible is in right or left eccentric relations, there is usually no 
ispal contact due to the interference of the guiding inclines of the ad- 
cent teeth and the balaneing side (Figs. 6 and 7). 


§ Normal Buccolingual Relationship ,*Normal, 5 Cusp-to-Cusp, 
3 (Left ) 6 Cross—Site 
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When the teeth are not in a true cusp-to-cusp relation, or when the guid- 
g inclines of the adjacent teeth in eccentric movements are very flat, then 
ispal contact in a working and balancing position is possible. If that is 
ie ease, correction of centric prematurities follows the procedure given for 
ormal relation or ecross-bite relation, in whichever modification the teeth can 










© classified. 

If the teeth are in eross-bite relation, such as the right molars illustrated 

in Fig. 8, there are two possible areas of centric prematurity: (1) the buceal 
usp of the upper tooth in the fossa of the lower (area I) and/or (2) the 
lingual eusp of the lower tooth in the fossa of the upper (area IT). If there is 

centric prematurity of area I (buccal cusp of the upper tooth in the fossa 
of the lower, Fig. 9) and harmony in the lateral (Fig. 10), then the fossa of the 
lower tooth is ground. Ineorrect grinding of the upper buccal cusp removes 
it from lateral contact (right, Fig. 11). The result of corrective grinding 
of the fossa of the lower tooth ean be seen in Figs. 12 and 13. 

In the case where there is premature contact in centric position (Fig. 14) 
as well as in lateral exeursion (Fig. 15), then corrective grinding would be 
done on the upper bueeal cusp (Fig. 16). As a result of this procedure, the 
prematurities of both centric and lateral positions would be climinated 
(Figs. 17 and 18). 

When there is centric prematurity of the lower lingual cusp in the foss: 
of the upper tooth (area II, Fig. 8), the fossa of the upper tooth is ground 
if the lower lingual eusp is in premature contact in centric position (Fig. 19) 
and in harmony in lateral exeursion (Fig. 20). Following the same rationale as 
previously described, improper grinding of the lower lingual cusp removes it 
from contact in lateral excursion and produces excessive pressure on the ad- 
jacent teeth or on the balancing side (Fig. 21). The result of corrective grind- 
ing on the fossa of the upper tooth is shown in Figs. 22 and 23. If the lower 
lingual cusp is in premature contact in centric position (Fig. 24) as well as in 
lateral excursion (Fig. 25), then the lower lingual cusp is ground (Fig. 26) ; 
the result of corrective grinding is seen in Figs. 27 and 28. 





























Lateral Excursions 









Working Side.—Any interfering inclines in lateral excursion of the first 
premolars are reduced following the procedure outlined for teeth in normal 
huccolingual relation.’ In a true ecusp-to-cusp relation with normal axial in- 
clination, as in the second premolars (right, Fig. 3), there usually is no cuspal 
contact in either lateral exeursion. (See section on centrie occlusion for 









rationale; Figs. 6 and 7.) 

The eross-bite relation of the first molars (right, Fig. 29) ean offer only 
one possible area of trauma when functioning as the working side during 
lateral eeeentrie movements. The steep guiding incline of the upper buceal 
cusp (right, Fig. 29) would prevent contact on the balancing side and the 
proper distribution of stress to the adjacent teeth on the working side 
(Fig. 30). 
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The correction of excessive contact on the working side in cross-bite 
relation follows the same principles as applied to the equilibration of the 
balancing side when the teeth are in normal buccolingual relation (left, Figs. 
31 and 32). The proper occlusal relationship of the ‘‘working side’’ of a 
cross-bite relation is shown in Figs. 33 and 34. 

Corrective grinding may relieve the condition by reducing the occlusal 
incline of the lower lingual cusp without altering the centric contact (Figs. 
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5A and 35B). To eorrect the trauma, it may be necessary to sacrifice either 
1c upper bueeal cusp or the lower lingual cusp, which would interfere with 
ntrie contact. The uncorrected cusp, in this case, must be maintained 
icticulously. The bueeal cusp of the upper tooth may have no contact with 
ie lower tooth in eentrie (Fig. 36) or in lateral relation (‘‘balaneing side,’’ 
ig. 37). In this ease, corrective grinding is done on the upper buceal eusp, 


he rationale being that it would not disturb centric contact or the balancing 
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side since it does not function in those positions before correction. Incorrect 
erinding of the lower lingual cusp would disoeelude the tooth in centric position 
and could cause it to elevate or tip, reproducing the trauma (Fig. 38). 


Balancing Side—Any prematurity in lateral excursion of the first pre- 
molars, which are in normal buccolingual relation in centric occlusion, is cor- 
rected by following the usual procedure. As we have seen in the discussion 
of the working side of the second premolars, in any true cusp-to-cusp relation 
with normal axial inclination, there usually is no cuspal contact in either 
lateral excursion, working or balancing side. 

If the molars are in cross-bite relation in centric position (right, Fig. 39), 
then there are two possible areas of excessive contact when that side fune- 
tions as the balancing side in lateral eccentric excursion (Fig. 40). The first 
area of trauma can be due to the steep guiding incline of the lower buccal 
eusp (right, Figs. 41 and 42). Corrective grinding in this case is applied to the 
lower bueceal cusp incline from the point of centrie contact but not including it 
(Fig. 434). The result of corrective grinding is shown in Fig. 43. Incorrect 
grinding of the upper buceal cusp, which is to be avoided, results in the loss 
of centrie contact (Fig. 44). 

The second area of premature contact in lateral eccentric excursions, shown 
in Fig. 40, concerns the upper lingual cusp incline with the lower lingual cusp 
(Figs. 45 and 46). The object of corrective grinding is to remove the inter- 
fering steep lingual cusp incline of the upper tooth and make it harmonious 
with the adjacent teeth as well as the opposite working side (Fig. 47A). 
The result of this corrective procedure can be seen in Figs. 47 and 48. In- 
correct grinding of the lower lingual cusp, which is to be avoided, results in 
the loss of centric contact (Fig. 49). 


Bilateral Abnormal Buccolingual Relation 
For descriptive purposes, as in the unilateral discussion, the first pre- 
molars on both sides have normal buecolingual relation (Fig. 50), the second 
premolars bilaterally are in cusp-to-cusp relation (Fig. 51), and the molars 
are in cross-bite relation (Fig. 52). 


Centric Occlusion.—The procedure for the correction of centric pre- 
maturities previously outlined for teeth in malposition on one side is applied 
bilaterally (Figs. 5 to 28). 


Working Side——The normal buccolingual relation of the first premolar 
can be considered first. The correction of premature contact in lateral ex- 
cursions is accomplished by reducing interfering cusp inclines to harmonize 
with the other functioning inclines following the corrective procedures given 
for normal buccolingual occlusion.® Where there is a cusp-to-cusp relation 
bilaterally in centric position (Fig. 51), as in the second premolars, the same 
rationale exists as in the unilateral situation; with a true cusp-to-cusp relation 
there usually is no cuspal contact in either lateral excursion, working or 
balancing side. 
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Fig. 53 illustrates the bilateral cross-bite of the first molars. The cor- 
ction of excessive contact of the working side follows the procedure out- 
ned for unilateral cross-bite relation and is applied to both sides (Figs. 29 
» 38). The ocelusal relationships are shown in centric, right and left lateral 


<cursions, respectively, in Figs. 53, 54, and 55. 


Balancing Side.—Prematurities on the balancing side of the first pre- 
olars, which are in normal buecolingual relation in centric, are corrected fol- 
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CENTRIC 
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lowing the usual corrective procedure.’ The bilateral cusp-to-cusp relation 
of the second premolars can be seen in Fig. 51; in a true cusp-to-cusp relation 
there is usually no funetional contact in either lateral eccentric excursion, 


working or balancing side. 

Kig. 56 shows the bilateral cross-bite of the molars; the correction of ex- 
cessive contact on the balancing side follows the procedure outlined for the 
unilateral cross-bite relation and is applied to both sides (Figs. 39 to 49). The 
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eelusal relationships are shown in centrie position, right and left lateral ex- 
sursions, and the areas of possible trauma in Figs. 56, 57, and 58, respectively. 


Occlusal Effects of Tipped Teeth : 


The buccal or lingual tipping of teeth in cross-bite relation requires 
nalysis for corrective grinding procedures (a unilateral cross-bite is described 
‘or simplicity). When there is buccal inclination of the lower tooth (right, 


ig. 59), exeessive contact on the working side ean result (right, Fig. 60). 


Because of this extreme buceal inclination, there may be no centric contact of 
the lower bueeal cusp ineline or fossa with the upper buccal cusp (right, Fig. 
99) or on the balancing side in lateral excursion (right, Fig. 61). All cor- 
rective grinding is done on the upper buccal cusp incline (right, Fig. 62) ; 
the rationale is that it would not disturb centric contact or the balancing side 


since it does not function in those positions before correction. 
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Incorrect grinding of the lower lingual cusp, which is to be avoided, 
would remove centric contact (Fig. 63) and the tooth could elevate, repro- 
ducing the original trauma. This incorrect procedure could induce excessive 
contact on thé opposite working side (left, Fig. 64). 

Excessive contact of the working side (right, Fig. 66) can be due to the 
extreme lingual inclination of the upper molar (Fig. 65). Because of the ex- 
treme lingual axial inclination of the upper molar, there may be no centric 
contact of the upper lingual cusp incline or fossa with the lower lingual cusp 
(right, Fig. 65). All corrective grinding for the elimination of trauma in ec- 
centric relations must be done on the lower tooth, as the upper buccal cusp 
is the only part of that tooth that maintains centric contact (Fig. 67). In this 
ease, incorrect grinding of the upper buceal cusp, which should be avoided, 
results in no centric contact and the tooth ean elevate, reproducing the original 
trauma (Fig. 68). 

Summary 

Clear-cut visualization and classification of the occlusal relationships of 
the teeth are necessary so that the principles of correction in each classification 
can be applied easily. The complication of tipped teeth, whether in normal 
or cross-bite relation, can be reasoned out systematically in the same way. 
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CHRONIC DISSEMINATED HISTIOCYTOSIS X (HAND-SCHULLER- 
CHRISTIAN TYPE) WITH ORAL MUCOSAL LESIONS 


IRA FRANKLIN Ross, D.D.S.,* Grecory N. Brown, A.B., M.D.,** anp 
SipnEy C. Conrap, D.D.S.,*** New York, N. Y. 


Introduction 


UMEROUS contributors’ © '*?° have enriched the dental and medical 

literature during the past ten years with descriptions and case studies 
of patients manifesting Hand-Schiiller-Christian disease. As a. result, the 
classical triad of bony defects in membranous bones, diabetes insipidus, and 
exophthalmos has become a familiar one. However, Thoma,’® Sleeper,'* and 
Lichtenstein® have quite properly emphasized the important point that, while 
these three signs are present in textbook dogma, all three are not always seen 
in the disease clinically, depending upon the target localization of the granulom- 
atous tissue. Sleeper’* stated that the absence of exophthalmos and diabetes 
insipidus does not preclude a diagnosis of Hand-Schiiller-Christian disease, since 
these symptoms depend upon involvement of the orbit and/or the pituitary 
vland, which sites are not always target areas. As to the proverbial bony 
defects, Lichtenstein® stated that even these may not always be present in order 
for a diagnosis of histiocytosis X (chronie disseminated type) to be made, as 
they may be preceded in the course of the disease by mucosal and skin lesions. 

The problems of terminology and pathogenesis have been chronic ones with 
this disease, and with four others, namely, Letterer-Siwe, eosinophilic granuloma, 
Niemann-Pick, and Gaucher’s.** * 1**5 At the time of the original observations 
and descriptions of these diseases, they were all considered separate entities. 
They later became fused into one grouping which was called either xanthomatosis 
or lipodystrophy, because it was felt that they shared the common root of faulty 
lipid metabolism. At present, Niemann-Pick’s disease and Gaucher’s disease are 
linked and are considered separatively from the first three, which are now felt 
to be variants of one basie disease syndrome.* 

In his extremely comprehensive discussion of the pathogenesis and clinical 
characteristics, Lichtenstein? reviewed the current thought on the apparent 


A *Liaison Instructor, Periodontia and Oral Medicine, and Pathology Departments, New 
York University College of Dentistry. 
**Associate Professor of Pathology, New York University College of Dentistry. 
***Postgraduate Student, Periodontia and Oral Medicine, New York University College 
of Dentistry. 
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relationship of Hand-Schiiller-Christian disease to Letterer-Siwe disease and 
eosinophilic granuloma. He coined the term ‘‘histiocytosis X”’ with the sub- 
divisions of L.S. (Letterer-Siwe), S.C. (Schiiller-Christian), and E.G. (eosino- 
philie granuloma) to differentiate the various possible stages and localizations 
of the disease. These various clinical stages are as follows*: histiocytosis X 
(L.S.), acute or subacute disseminated, primarily with visceral lesions, although 
bone lesions occasionally may be seen; histiocytosis X (S.C.), chronic dis- 
seminated, usually with skeletal lesions although these may not be present; 
and histiocytosis X (E.G.), localized skeletal. Lichtenstein® stated frankly that 
this term is inadaquate but that it is more definitive than ‘‘reticuloendothelio- 
sis,’’? by which name the syndrome is also known, for two reasons: first, the 
histiocytes present in the tissue sections are already well differentiated and 
exhibit phagocytic activity and, second, that ‘‘reticuloendotheliosis’’ is a general 
term indicating only proliferation of the reticuloendothelial cells. Since this 
may oceur in neoplasia and as a response to abnormal lipid storage, as well as 
in inflammatory hyperplasias, it is too inclusive for use with the syndrome 
under discussion. In defense of his title, he® went on to say, ‘‘Histiocytosis 
has the connotation.of an inflammatory proliferative reaction and it is the one 
factor common to the variants of the disease syndrome, whether or not the 
lesions also show an eosinophilia or whether or not fat-laden histiocytes are 
present.”’ 

Therefore, in an effort to be as definitive as possible and in order to eliminate 
eponyms from our terminology, Lichtenstein’s term ‘‘chronic disseminated 
histiocytosis X’’ will be used in this article to describe what has been known 
as Hand-Schiiller-Christian disease. With Lichtenstein, we sincerely hope that 
the far more important problem, that of etiology, will soon be solved, following 
which the solution to the far less important problem, terminology, will be 
apparent. 

A point of great interest to the oral diagnostician has been discussed in 
the reports of Schroff,’* Stahl and Robertson,’® Curtis and Cawley* Pinkus, 
Copps, Custer, and Epstein,*! and Grupe and Orban’ and in the excellent 
review of Sleeper,’ namely, that oral mucosal lesions also may frequently be 
observed in either Hand-Schiiller-Christian disease or eosinophilic granuloma, 
in addition to the previously mentioned bony defects. Sleeper’* reported 62 
per cent of thirty-nine cases with either chief complaints or concomitant com- 
plaints referable to the oral cavity. These included ‘‘soreness and loosening of 
teeth, sore gums, pus exuding from around the teeth, sore mouth, premature 
loss of teeth, transitory facial paralysis, or extensive gingival hemorrhages.”’ 
The oral mucosal lesions which, upon microscopic examination, revealed the 
histologic pattern peculiar to histiocytosis X have been described clinically as 
ulcerated, necrotic, and hyperplastic,’*"> and may be distributed over the 
gingiva, tongue, and palate. 

Therefore, in view of the broadened concept that histiocytosis X may exist 
without the presence of the complete triad, or even of the formerly indispensable 
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iy defects,® and because of the increasing emphasis on the frequent occurrence 
oral mucosal lesions, it would seem desirable to include the oral mucosal 
ons as a primary diagnostic sign, thereby emphasizing the wider possible 


‘tribution of the inflammatory granulomatous process. 


Case Report 


Chief Complaint.—The patient, a 40-year-old white woman, presented at the peri- 
itia clinic of New York University College of Dentistry in October, 1954, with the chief 
iplaint of pain and soreness of the palate in the area adjacent to the upper right second 
lar. Examination revealed a markedly reddened, ulcerated, and necrotic area approximately 
n. by 3 em. on the palate adjacent to the upper right second molar and extending onto the 
ge mesial to the molar. In addition, she had an extensive ulcer of similar appearance 
the lower right mucobuccal area adjacent to the lower right second premolar and first 
lar. Her lower anterior gingiva was markedly inflamed and necrotic, and was detached 
m the labial surfaces of the lower teeth so that it could be reflected back, exposing the 
t surfaces. The patient was wearing an upper partial denture which rested on the palate 
| which terminated on the right side slightly anterior to the remaining molar teeth. 


|.—Preoperative photograph of the palate, demonstrating the ulcerative lesion around the 
upper right second molar. 


Fig 
History of Present Illness.—The patient stated that up until two years prior to her 
present visit she had experienced no gingival problem. She went on to state, however, that 
she had lost several upper and lower posterior teeth as a young adult because of carious pulp 
nvolvement, and had had the missing upper teeth replaced with a removable upper denture. 
‘he missing lower posterior teeth were not replaced because of an economic factor. 
In the winter of 1952, she noted that her lower anterior gingiva was becoming detached 
This was a slowly progressive process accompanied by the gradual 
At this time she was told by her dentist that 
mobility of these teeth were the result of lack 


from her lower teeth. 
oosening of the two central incisor teeth. 
the gingival condition and the increasing 
f posterior teeth, and would be corrected by replacing the missing teeth. 

In May, 1953, the patient noticed the development of a severe burning and itching of 
The situation became 


the sealp. She was treated with several antibiotics, with no relief. 
She was admitted 


‘rogressively worse in this area and also spread to other parts of her body. 
to the New York University—Bellevue Medical Center (Dermatology Service, Marion Sulz- 
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berger, chief) in November, 1953, at which time she had a pruritic, burning, erythemato- 
vesicular, and pustular eruption on the scalp and erythematovesicular lesions on the forehead, 
perioral area, sternal area of the chest, axillae, abdomen, lower back, anogenital area. 


Fig. 2.—Roentgenogram of the skull, illustrating radiolucent areas of the vault of the cal- 
varium. 


Biopsies of the scalp, face, and groin all revealed a similar picture. They showed a 
cellular infiltrate consisting chiefly of large cells with vesicular nuclei and pale-staining 
cytoplasm, apparently histiocytic in character, infiltrating throughout the corium. In some 
areas there were foci of eosinophilic polymorphonuclear cells, plus a few lymphocytes and 
The infiltrate extended down to the level of the sweat glands. There was some 


plasma cells. 
The diagnosis of the pathologist (I.N. Goltzman) 


reactive acanthosis of the epidermis. 
was reticuloendotheliosis, type undetermined. 
During this period of hospitalization, the patient manifested polyuria and polydipsia for 


the first time. The specific gravity of the urine, checked several times between January and 
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ril of 1954, ranged from 1.000 to 1.008, with most readings between 1.000 and 1.004, 


licating the development of diabetes insipidus. 

Roentgenographic study* of the skull and upper extremities done in April, 1954, 
ealed irregular areas of demineralization within the vault of the skull, consistent with 
» roentgenographic findings in Hand-Schiiller-Christian disease. The forearms, hands, wrists, 
| shoulders showed no pathologic changes. Despite the diabetes insipidus, the sella 
cica appeared normal. Eye examination at this time revealed no exophthalmos. 


3.—Intraoral series of roentgenograms taken Nov. 17, 1954. A moderate amount of alveo- 
lar bone loss is noted around both the maxillary and mandibular teeth. 


These various findings substantiated the diagnosis of chronic disseminated histiocytosis 
X (Hand-Schiiller-Christian type). The patient was given radiation therapy to the scalp 
ud was discharged, to be seen as an outpatient. Improvement was noted following the 
adiation. 

Following her discharge from the hospital, the patient experienced periods when she was 
elatively free of discomfort alternating with times of severe burning, itching, and pain in 
the groin, axillae, and scalp. Treatment consisted of additional radiation, grenz ray therapy, 
ntibioties, corticotropin, and polyvitamins. 


*Done by Milton Zurrow, Radiology Department, Bellevue Hospital. 
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The oral condition became progressively worse around the lower anterior teeth, with 
subsequent superimposed inflammatory gingival changes with the accumulation of massive 
lebris around and under the detached gingiva. 

In the late summer of 1954, the patient first noticed a sore on her palate in the upper 
right second molar area. She thought that this was a result of denture irritation and sought 
relief at New York University College of Dentistry for both this lesion and the one involving 
the lower anterior gingiva. When seen in the postgraduate periodontia clinic, it was felt 
that the palatal lesion was related to the systemic disease and not to denture irritation. To 


confirm this, a palatal biopsy was done. 


Fig. 4.—Intraoral roentgenograms taken June 8, 1955. An increased amount of alveolar 
bone loss is seen primarily in the areas of the more chronic oral mucosal lesions, namely, 
the lower anterior area, the lower right premolar area, and the upper right molar area. 


The report* revealed a section of a strip of mucosal tissue, bordered at one end by 
parakeratotic stratified squamous epithelium. The underlying fibrous connective tissue had a 
small number of lymphocytes scattered throughout the area, as well as areas of edema with 
resultant collagen fragmentation. 

The main portion of the specimen exhibited ulceration, primarily, and a few isolated 
areas of acanthotic stratified squamous epithelium. The underlying corium was flooded with 


*Charles G. Darlington, Professor of Pathology, New York University College of Den- 
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masses of large, pale-staining cells (histiocytes) and many eosinophils. Very little connective 
tissue stroma remained, and that portion which was present exhibited marked necrosis, 
Seattered throughout were vacuolated areas suggestive of fat droplets, and in certain areas 
a few histiocytes laden with fat (foam cells) were noted. 

The diagnosis of the pathologist was eosinophilic granuloma with fat droplets. 

Examination and comparison of the palatal biopsy with the scalp biopsy revealed a 
striking similarity between the two microscopic sections relative to the appearance and 
distribution of the histiocytes, eosinophils, and fatty changes in the tissue, No additional 
biopsies were done in other areas of the mouth, once the diagnosis was confirmed, because of 
the patent’s great discomfort from the skin and oral lesions. As to the palliative periodontal 
care, the patient’s lower teeth were stabilized with stainless steel ligature wire by one of 
us (8.C.C.), who was responsible for her periodontal care. The inflammatory process was 
reduced as much as possible by gentle scaling and curettage throughout the mouth. Limited 
occlusal equilibration was also carried out in order to reduce the strains on the teeth. It 
was felt that the extraction of these lower anterior teeth and the construction of bridgework 
or the extraction of all the remaining teeth, with the construction of full dentures, was 
contraindicated because of the greater comfort anticipated from the retention and stabilization 
of the mobile teeth and also because of the possible delayed healing following extraction, as 
discussed by Sleeper.14 

During the spring of 1955, the patient returned periodically to the periodontia clinic 
for maintenance care and stated that her lower anterior teeth felt quite comfortable as a 
result of their stabilization and periodontal care. In addition, clinically, the gingival inflam- 
mation had subsided markedly. When seen on June 8, 1955, however, the patient explained 
that her physician had recently removed the steel ligature wire and that her teeth felt more 
mobile as a result. The ligature, therefore, was replaced at this appointment, after consulta- 
tion with her physician. Intraoral roentgenographic studies at this time revealed additional 
bone loss around the lower anterior teeth, the upper right second molar, and the lower right 
second premolar. These areas corresponded to the sites of the oral mucosal lesions observed 
at the patient’s first visit to the periodontia clinic. Inspection of the oral tissues revealed 
new areas of ulceration in the maxillary mucosa—one in the upper left second molar area 
and one palatal to the upper left lateral incisor—indicating the progressive nature of the 
granulomatous process. Following replacement of the ligature wire, the patient stated at 
later visits that her lower teeth again felt comfortable. 


Discussion 

The case presented is of interest because it demonstrates the potential role 
of the dentist in the diagnosis and the palliative treatment of the oral manifesta- 
tion of chronic disseminated histiocytosis X (Hand-Schiiller-Christian type). 

In retrospect, four provocative aspects appear significant: (1) the possible 
undiagnosed primary lesion in the lower anterior gingiva, (2) the problem of 
differential diagosis presented by the palatal lesion, (3) the histologic picture, 
and (4) the therapy instituted to palliate the periodontal condition. 

Miller’? has emphasized repeatedly the multiplicity of local and systemic 
etiological factors of periodontal disease. In this patient, many local factors 
possibly could have combined to produce the periodontal disturbance around 
the lower anterior teeth. A few of these contributing factors may have been 
the loss of several posterior teeth with resultant increased stress on the lower 
anterior teeth, the accumulation of subgingival deposits, and the lack of proper 
oral sanitation. However, the nature of the disturbance (namely, that of com- 
plete detachment of the gingiva from the underlying structure) gives rise to 
the premise that the pathogenesis here was unlike that noted in the garden 
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.riety of periodontitis. Rather, one would believe that an underlying systemic 
etor was the cause of the primary pathologie change, and the local factors 
ntioned previously were only contributing factors. Therefore, it is quite 
sible that the gingival detachment noted at least six months prior to the 
set of the sealp pathosis may have been the primary clinical manifestation 
the disease. Unfortunately, no gingival biopsy was performed at that time, 
that there is no way to substantiate this hypothesis. However, the case 
ports quoted in Sleeper’s'* review, which describe similar early stages, give 
edence to this interpretation. 

A second point of interest is that of differential diagnosis of the palatal 

sion which appeared one and one-half years after the onset of the scalp 
lesion. The two obvious possibilities, once the past medical history had been 

icited, were irritation resulting from the upper partial denture and a mucosal 
manifestation of echronie disseminated histiocytosis X. The clinical picture of 
an extensive granulating, necrotic uleer and the biopsy led to the ultimate 
diagnosis of this lesion. 

The histologic aspect is another point worthy of consideration. The scalp 
and the palatal sections both presented the similar picture of great sheets of 
histioeytes infiltrating throughout the tissue with interspersed foci of eosinophils. 
In addition, fat deposits were seen in both, as were occasional fat-laden histio- 
cytes, the so-called ‘‘foam eells’’ of Hand-Schiiller-Christian disease. However, 
these are far fewer in number than are the unladen histiocytes and the beds of 
eosinophils. In view of the microseopie picture, the impression was one of a 
process of fairly recent origin which was entering the chronic stages, character- 
ized by lipidization. Despite the fact that the biopsies were done ten months 
apart, a period long enough for chronic changes to develop, both lesions presented 
the similar histologie picture of transitional subacute reactivity, probably be- 
cause each lesion had existed clinically for only two to three months at the time 
of its respective biopsy. This observation is borne out by Lichtenstein,? who 
reported that ‘‘when fresh lesions appear in a chronic case of histiocytosis, 
whether in bone, skin, or oral mucosa, they may look like eosinophilic granu- 
loma.’’ These histologic observations also present additional evidence of the 
validity of the concept that both eosinophilic granuloma and Hand-Schiiller- 
Christian disease are variants of one primary disease syndrome. They also show 
that more than one stage may exist at the same time in one person, depending 
upon the duration of each individual lesion, for here we have a patient exhibit- 
ing, clinieally, the chronic changes of bony defects and diabetes insipidus and, 
microscopically, the histologie picture of the transitional subacute lesion. 

The final point is one of great practical import in providing optimum comfort 
for the patient, namely, palliative periodontal care for the involved teeth within 
the limits set by the syndrome itself. In this case, the patient was extremely un- 
comfortable with her generalized skin condition and the isolated oral mucosal 
lesions. When she was first seen in the periodontia clinic, her lower anterior 
teeth did not manifest sufficient loss of alveolar bone support to warrant their 
xtraction. Therefore, they were retained and treated conservatively with 
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sealing, curettage, stabilization with stainless steel ligature wire, and limited 
occlusal equilibration. As a result, improvement was noted both in gingival 
tone and in reduction of the mobility of the teeth, despite roentgenographic 
evidence of additional alveolar bone loss. These procedures obviated, for a 
time, the necessity of extracting these teeth and replacing them with either 
fixed or removable bridgework. In addition, the potential problem of delayed 
healing, with concomitant increased pain and discomfort, was averted either 
temporarily or permanently, depending upon the subsequent course of the 
patient. 
Conclusion 

On the basis of the increasing numbers of reports of cases of histiocytosis 

X with oral mucosal lesions, the following recommendations are suggested : 


1. It would seem desirable to include oral mucosal lesions as an important 
diagnostic sign of this syndrome, as these may precede the subsequent contiguous 
bony lesions. 

2. Palliative periodontal therapy should be instituted in favorable situa- 
tions in order to provide maximum comfort for the patient. This procedure will 
delay the unfortunate problem of incomplete healing following extractions and 
the accompanying problem of tooth replacement on mucosal surfaces poorly 
adapted physiologically for the increased burden. 


We wish to express our appreciation to Charles G. Darlington, M.D., Professor and 
Chairman of the Department of Pathology, New York University College of Dentistry, 
Samuel Charles Miller, D.D.S., Professor and Chairman of the Department of Periodontia 
and Oral Medicine, New York University College of Dentistry, Marion Sulzberger, M.D., 
Professor and Chairman of the Department of Dermatology and Syphilology, New York 
University Postgraduate Medical School, and Marvin Kuschner, M.D., Acting Director of 
Pathology, Bellevue Hospital, for their cooperation and assistance. 
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Anesthesiology 


A CLINICAL EVALUATION OF UNACAINE IN ORAL SURGERY 


({EORGE CHRISTENSEN, D.D.Sc.(Qup.), D.D.S.(Tor.), F.D.S.R.C.S.(EN«.), 
H.D.D., R.C.S.(Epr.), L.D.S., R.F.P. & S.(Guas.), L.D.S.(ONnT.), 
L.M.S.S.A.(Lonb.), F.1.C.D., BrisBANE, AUSTRALIA 


HE advent of every new anesthetic agent is usually heralded by claims 

based on laboratory and animal experiments. Very often these do not mean 
much to the average practicing dentist, the backbone of the dental profession 
in every country. Knowledge of the value of the new agent is disseminated, 
in the long run, by clinics, discussions, and articles emanating from some 
experienced operator in a particular field and giving his own personal evaluation 
of the material as used in his hands. 

It is with this idea in view, then, that this article is written—not to present 
the results of laboratory experiments, but to attempt to assess the clinical 
application of a new anesthetic agent which has been used routinely in a practice 
devoted exclusively to oral and plastie surgery. 

First, let us consider a basic dental operation—the extraction of a tooth. 
This procedure, whether carried out by a general practitioner or by an oral 
surgeon or exodontist, is one of the tangible means which a patient has in his 
own mind of assessing his dentist’s capabilities. Pain is a real thing that pa- 
tients can appreciate, and if the operation is carried out without discomfort, con- 
fidence is secured and a reputation built. To the patient an amalgam filling is 
purely an amalgam filling and the nature of the result is an unknown quantity. 
This is not so with an extraction, however, for here he has a gauge, his apprecia- 
tion of pain, by which he judges his dentist. It is essential, then, that any 
surgical procedure be carried out as painlessly as possible. 

So much for the necessity of pain elimination in the simplest of surgical 
operations. Now let us consider briefly the more complicated procedures. In a 
surgical practice these naturally form the greater bulk of one’s activities, for 
routine exodontia is frequently performed by the general practitioner himself 
and, therefore, most cases referred to the oral surgeon either have a history of 
previous difficulties or are surgical problems which the general practitioner does 
not wish to attempt. Many of these operations are carried out under local 
anesthesia. From the surgeon’s point of view, operating on a premedicated, 
relaxed, cooperative patient under local anesthesia is infinitely preferable to 
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irrying out the same operation under the best-administered nitrous oxide tech- 
ique. With the present armamentarium of drugs and anesthetic agents, there 
5 no reason why practically any operation in the oral surgery field cannot be 
irried out in this manner. 

From the elinieal aspect, then, how ean one assess the merits and demerits 
t a given local anesthetic agent? An opinion ean be based only on the over-all 
‘onsideration of a number of important factors: 


) Induction time 
) Depth of anesthesia 


_ 


( 
(; 
(3) Duration of anesthesia 

(4) Return of sensation 

(5) Absence of reactions 

(6) Oceurrence of postanesthetic pain 


bo 


On the basis of the above, the following series of observations was made. 
All patients during a routine period of three months in my practice were given 
Unaeaine local anesthesia. No attempt was made to classify patients or opera- 
tions, all patients receiving normal preoperative medication and routine local 
anesthetic technique. A total of 308 cases was included in this series. The 
cases fell into the following groups: 


Surgical removal of teeth and retained roots 180 
Impacted and unerupted teeth 52 
15 


Apicoeetomies 
Miscellaneous surgical procedures 61 
Total 308 


Average time required to complete these procedures was as follows: 


Impacted lower third molars 14 minutes 
Impacted upper third molars 7 minutes 
Unerupted canines in palate 20 minutes 
Apicoectomies (ineluding root canal filling) 40 minutes 


Considering the individual factors partially responsible for successful 
anesthesia as applied to this series, we have reached the following conclusions 
in respect to Unacaine anesthesia : 


1. Induction Time.—This represents a very important factor with respect 
to unpleasant anesthetie sequelae, as it is during the period between injection 
and the commencement of the operation that many undesirable events are likely 
to occur. This is especially so in the case of the really apprehensive patient. 
This period of waiting brings added fears and apprehensions; the slow onset 
may suggest that the operation may be commenced before anesthesia is com- 
plete. It is also during this period that the patient with hysterical inclinations 
has the opportunity to put on his act. The hysterie must have an audience, 
and what could be better than the dentist and his assistants standing by waiting 
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for anesthesia, especially when this type of patient so often has a history of 
previous unsuccessful anesthetic experiences? The shorter the time of onset 
of anesthesia, therefore, the better. Unacaine has undoubted superiority in 
this regard over any of the modern anesthetic agents, for anesthesia in infiltration 
and intraosseous techniques is instantaneous. In mandibular blocks, surgical 
anesthesia is usually present in about one to three minutes. 


2. Depth of Anesthesia.—This is of fundamental importance and, of course, 
involves correct injection techniques as well as the potency of the anesthetic 
agent. In my practice, block anesthesia is used exclusively in the mandible, 
with supplementary intraosseous anesthesia and appropriate soft tissue infiltra- 
tion in the lower anterior region. As the essence of this report is the practical 
clinical aspects, we have found that, even with bilateral functioning mandibular 
blocks, curetting of the apical areas of lower incisors is sometimes painful and 
that the use of intraosseous anesthesia as an adjunct completely abolishes this 
sensation. 

In the maxilla the posterior superior alveolar block technique and blocking 
of the anterior and posterior palatine nerves are routinely used where indicated. 
Simple infiltration and intraosseous anesthesia combined are used extensively 
for premolars, canines, and incisors. Here again, by clinical experience, we have 
found that a combination of subperiosteal infiltration and intraosseous anesthesia 
abolishes that momentary sensation as the forceps beaks grip the tooth. We do 


not find any necessity to use the infraorbital block to any extent, and even in 
extensive surgery of the maxillary sinus we have discarded the maxillary block. 
With Unacaine we have found that profound anesthesia was obtained in every 
case, and not once in the series did a patient experience any painful sensation. 


3. Duration of Anesthesia.—This is an important requirement, for there is 
nothing so distressing to a patient as the fact that the anesthetic is wearing off. 
In a relatively long surgical procedure, practially the whole operation may be 
carried out without any discomfort but, should pain be felt in the final stages 
of suturing, this is the part the patient remembers and, as a painless procedure, 
the operation is a failure. 

With the use of Unacaine, the longest duration of anesthesia was approxi- 
mately one hour, and in none of the series was a subsequent injection required. 
No cases of excessively long anesthesia, with its concomitant discomfort to the 
patient, were reported. 


4, Return of Sensation.—F rom the patient’s point of view, this is quite an 
important factor, especially when he undergoes relatively minor operations, 
for in most cases after leaving the office he resumes his normal occupation. The 
more prolonged the return of sensation, the more prolonged the period of dis- 
comfort. Postoperative pain can be adequately controlled, but analgesics have 
no action on the discomfort and inconvenience of excessively prolonged anes- 
thesia. In this respect, Unacaine has a marked advantage, for just as the onset 
is rapid so is the disappearance of anesthesia. 
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5. General Systemic Reactions.—Of the systemic reactions sometimes noted 
luring local anesthesia, some are purely psychic phenomena and others are 
reactions to the anesthetic agent. Syncope may occur immediately after injee- 
tion, in the postinjection, preoperative period, or during the operation. In my 
experience, syneope occurring immediately after injection is usually due to the 
drug injected, that occurring in the waiting period may be due to the drug but 
is more often psyehie in origin, and that oceurring during the operation is 
invariably psyehie. With regard to the first instanee, then, the toxicity of the 
drug is important, in the second case the elimination of the waiting period is 
highly desirable, and in the third type the factors are mainly psychological in 
origin. 

Tachyeardia is sometimes complained of by patients after injections of 
local anesthetic agents and here again there may be some psychic element, but 
more often the cause is one of the drugs in the solution injected. This phenom- 
enon is especially common during intraosseous injections and is usually of 
short duration. In this respect, the incidence of tachycardia during intraosseous 
injections with Unacaine was only 25 per cent, compared with 75 per cent and 
100 per cent when using other local anestheties. 

In this series with Unacaine, the incidence of untoward side effects was 
extremely low, especially considering the fact that many of these patients were 
referred on account of previous unpleasant experiences and quite a large number 
of them gave histories of previous syncope every time they had an injection. 


6. Occurrence of Postanesthetic Pain.—No instances of postanesthetic pain 
occurred in this series with Unaeaine, despite the fact that the occurrence of 
postanesthetie pain far in excess of the normal expected postoperative discomfort 
has been experienced by me after using certain other local anestheties. 


Summary 


The object of this report is to present clinical observations of a random 
series of routine eases comprising the total work carried out during a three- 
month period on all patients presenting, in which Unacaine was used for local 
anesthesia. It was found that Unaecaine gave uniformly excellent depth of 
anesthesia, adequate duration of anesthesia without troublesome and excessively 
prolonged duration, extremely rapid induction time, and absence of untoward 
reactions or postanesthetie pain. 
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Oral Pathology 


ODONTOAMELOBLASTOMA 
Cyro A. Sitva, D.D.S.,* Sio PauLo, Braziu 


IIE ameloblastomas, adamantoblastomas, or adamantinomas are tumors 

which arise from cells of the enamel organ, resembling somewhat the evolu- 
tion of this tissue, but without enamel formation;* ° they sometimes may be 
originated from cellular remnants of the enamel organ, from the epithelium 
of odontogenie eysts,! from superficial oral epithelium, or from invasive 
epithelium from other parts of the body. One can see, therefore, that these 
lesions display many denominations and that many portions of the epithelium 
in the adult period, as well as in the developmental stage, can give rise to this 
benign tumor. Beeause of its frequent recurrence, the tumor is regarded as 
malignant by some authors. 


It oceurs more frequently in the mandible, mostly in the angle region, 
being rarely seen in the maxilla. It grows slowly, and only in atypical cases 
does it invade the soft tissues. Its incidence varies greatly, being generally 
found at the age of 30 years and, due to its slow growth and to the absence of 
pain, it may exist for many years without the patient’s knowledge. 


The roentgenographic appearances of the ameloblastoma are not very 
characteristic, but there are some details which make their identification easier ; 
an irregular sclerosis of the walls and septa of the accessory cavities, which 
have different sizes, and the denudation of the adjacent roots are some of the 
peculiarities of this lesion. 

The following case is reported because it is considered unusual due to its 
occurrence in a white patient 2 years 8 months old, because it was located in 
the maxilla, and beeause it contained both hard and soft tissues, including 
calcified bone, dentine, and enamel. It is hoped that this contribution will 
add to our knowledge of the ameloblastoma associated with an odontoma.'* * 71° 


Case Report 


History.—The patient, M. A. B., was 2 years 8 months old. She was in good health 
and had had the usual childhood diseases with no sequellae. Some months ago the parents 
noticed an enlargement of the anterior region of the face, corresponding to the left canine 
fossa. It was painless, even on pressure, and there were no complaints from the child. 


*Professor of Radiology of the Faculdade de Farmacia e Odontologia da Universidade 
de Sfio Paulo. 
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Upon external examination, a swelling on the region corresponding to the canine 
fossa was noticed. On examining the oral cavity, the teeth, gingivae, oral mucous mem- 
brane, and tongue, as well as the pharynx and tonsils, were found normal. The deciduous 
left upper cuspid was absent. Upon palpation, the swelling revealed its hard consistency, 


being painless on pressure. 


B. 


Fig. i.—A, Periapical roentgenogram. B, Occlusal roentgenogram, showing better the ex- 
tension and appearance of the tumor. 


Roentgenographic Examination.—The x-ray examination of the child was rather diffi- 
cult, as she was frightened. The periapical and occlusal roentgenograms (Fig. 1) show 
the normal development of the deciduous and permanent incisors; the deciduous left 


cuspid was impacted and its root had already been formed; the two deciduous left molars 


were erupted; a great area of bone destruction could be observed. Numerous calcified 


t 


points could be seen, some with local appearance of dental tissue and others resembling 
bony tissue. All this area was in close connection with the lateral incisors and impacted 
deciduous cuspid on one side and the deciduous molars and cavity of the maxillary sinus 
on the other side. 

This roentgenogram certainly did not give the idea of an ameloblastoma, but of an 
atypical odontoma. Sonesson!2 points out that the ameloblastomas give, in the great 
majority of cases and especially when they are located in the mandible, a typical appear- 
ance which makes the roentgenographic interpretation easier. In a study of thirty-nine 
eases of ameloblastomas, the same author points out that in five which involved the 
maxilla the roentgenograms were not characteristic of an ameloblastoma. In the present 
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ease, also, none of the main characteristics of the ameloblastoma, such as multiple cystic 
cavities varying in size and separated by irregular bony septae with sclerosis, were 
present. 

Diagnosis.—After the clinical, roentgenographic, and general examination of the 
patient, the temporary diagnosis of mixed odontoma was made. Laboratory tests were 
within normal limits. 

Treatment.—Considering the diagnosis, surgical removal was recommended. 

The operation was performed under ether anesthesia by the intratracheal method. 
The premedication used was Nembutal, 0.5 mg. at night; Nembutal, 0.5 mg., Benadryl, 25 
ing., and atropine sulfate, 0.25 mg. half an hour before the operation. After the anesthesia 
was induced by Dr. O. Barreto, two incisions were made—one vertical between the central 
incisors and another in the interproximal region between the deciduous teeth and the 
area corresponding to the distal portion of the first permanent molar of the affected side. 

The mucoperiosteum was detached. The hard bony tissue was easily removed, as 
it was very thin, exposing the tumor. After complete enucleation of the tumor, it was 
necessary to remove the two deciduous molars and the deciduous and permanent cuspids. 
The partly formed permanent premolars, which were adjacent to the area involved by the 


tumor and were completely loose, were also removed. 





B. 


Fig. 2.—A, Postoperative periapical roentgenogram. B, Roentgenogram taken eleven months 


after the operation. 


The cavity was carefully examined. It was very close to the floor of the nasal fossa 
and the maxillary sinus. All sharp edges of bone were smoothed. The cavity was irrigated 
with physiologic saline solution and the mucoperiosteal flap was sutured with 5 00 silk su- 
tures. Fig. 2, A shows the roentgenogram after the operation. 

The postoperative course was normal, On the fifth day the sutures were removed 
when the borders of the wound were almost healed. Antibiotics and analgesics were used 
in the first days after operation. Fig. 2, B shows the roentgenograms of the case eleven 
months after the operation. 

Pathologic Examination.—The mass was completely covered by a thick capsule but, 
on pressure, hard tissue could be felt inside. An incision disclosed the presence of a 
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calcified mass, consisting of dental and bony tissues. Parts of the mass were sent to the 
histopathologic department, which reported as follows: 


After the decalcification of fragments drawn out from different parts 
of the mass, sections were made. These showed a proliferation of small epithelial 
cells exhibiting a tendency to both columnar and compact disposition. Other 
epithelial masses appeared in round forms of varying shape, containing 
anastomosing strands of stellate cells. There were high cylindric cells surround- 


ing the reticulum of stellate vacuolized cells which resembled the enamel organ. 

Diagnosis: Ameloblastoma, possibly a tumor of malignant formation. (Figs. 
3, 4, and 5 show microphotographs of sections, stained with hematoxylin and 
eosin, taken from the hard mass of the tumor.) 


A. 


B. 


: Fig. 6.—A, Microphotograph of the fibrous capsule of the tumor. Note the typical 
histopathologic appearance of an ameloblastoma. (Magnification, x50.) B, Microphotograph. 
The appearance of the lesion is better observed. (Magnification, 100.) 


One portion of the capsule of the tumor was sent to Dr. Alféo Todescan, Histologic 
Department of the Faculdade de Farmicia e Odontologia da Universidade de Sao Paulo. 
Figs. 6 and 7, A show the microphotographs of sections, stained with hematoxylin and eosin, 
from this piece which presents the typical histopathologic appearance of the ameloblastomas. 
In these illustrations one can observe microcysts and follicles of enamel epithelium. The 
microcysts contain ameloblastic cells in various states of growth and vacuolization, and were 
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Fig. 7.—Microphotograph of microcyst showing the cylindric and stellate cells. B, Micro- 
photograph. Note the microcyst of the capsule and the enamel formation. ( Magnification, 
< 215.) 


Fig. 8.—High magnification of section shown in Fig. 7, B, showing detail of the enamel forma- 
tion inside the follicle of enamel epithelium. 
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observed even in the examination of the capsule before decalcification. There was also typical 


formation of enamel,4, 6 as shown in Figs. 7, B and 8. In one of the preparations is seen a 


tooth in an early stage of formation. The presence of ameloblasts, enamel, odontoblasts, 


dentine, and pulp is shown in Fig. 9. 


B. 
Fig. 9.—A, Microphotograph of the capsule of the tumor where one can see a tooth 


formation and some microcysts. (Magnification, X10.) B, High magnification of A, showing 
the structure of ameloblasts, enamel, odontoblasts, dentine, and pulp formation. 


Conclusions 


1. The ameloblastoma is commonly found in adult life but may occur in 


childhood. 
2. Dental tissue already calcified was noticed in the capsule of the 


ameloblastoma. 

3. The combination of an odontoma and an ameloblastoma was confirmed. 
In both portions of the tumor calcified dental tissue was present. 

4. The roentgenogram of this case had none of the characteristic appear- 


ances of an ameloblastoma. 
5. The histopathologic examination is fundamental for the diagnosis of 


ameloblastoma. 
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6. Although ameloblastoma may reeur after years, it may be cured with- 
out great resections if the conservative surgical treatment is undertaken early 


in the development of the tumor. 


Summary 


A case of an odontoameloblastoma is presented. The case history, the 
roentgenographie and histopathologic findings, and treatment are described 
in detail. The value of an histopathologic examination in arriving at a correct 
diagnosis is emphasized. 
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Endodontics 


THE FIELD OF THE ENDODONTIST 
THEopor Buium, D.D.S., M.D., New York, N. Y. 


ENTISTRY has ceased to be a profession of mechanics or technicians, 
D although technical skill is still very important. Much more advance is 
expected from the endodontist, as he is a specialist who frequently treats 
apical lesions and must study their etiology. For this reason, an intimate 
knowledge of the pathology of this region is fundamental if he wants to live 
up to his obligations to his patients. 

The purpose of this article is not to teach pathology, diagnosis, or treat- 
ment, but only to emphasize important points of diagnostic procedures, indica- 
tions for or against root canal therapy, surgical interference, and the necessity 
for continuous observation. 

Let us now consider the examination by means of the x-ray pictures. 
During root canal therapy many pictures of the same area have to be taken, 
so that angulation is of paramount importance for the correct judgment of 
progress. The only easy means to accomplish this is by the employment of a 
reliable instrument to insure accuracy of angulation. Bite-wing films must 
not be forgotten. P 

The endodontist will be consulted at times to determine whether certain 
teeth are causing pain. I remember one instance in which a patient had many 
teeth removed, until finally a piece of steel in the cheek (definitely localized by 
intra- and extraoral films) was removed and relieved the patient. All the 
dentists under whose care the patient had been took only intraoral films. 
The different angulations projected the foreign body over different teeth; 
each such tooth was extracted, leaving the patient minus all the teeth in this 
region (Fig. 1). 

Another patient was referred for the removal of a malposed mandibular 
third molar, but the pain was caused by the devitalized pulp of the lateral 
incisor which was discovered by means of the pulp test (Fig. 2). The pulp 
test is extremely valuable for many reasons. One example is a large cyst, in 
which case teeth not involved may respond abnormally, but do not have to be 
devitalized, as they return to normal after the removal of the lesion (Fig. 3). 
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With regard to the treatment of pulps, pulpotomy is indicated and 
recommended in certain cases; also, there are many accepted procedures of 
root canal therapy. Of historical interest is a patient who, fifty years ago, 


Fig. 4. 


had the root canal of a maxillary second premolar filled with gutta-percha 
through a small anterior proximal cavity by a general practitioner. To 
succeed with so little access seemed so impossible at that time to a well-known 
New York dentist, that, when examining the x-ray picture, he thought that it 
was a calcification of the pulp, ‘‘like arteriosclerosis’’ (Fig. 4). It is im- 
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portant here to notice that the root canal filling does not quite reach the 
apical foramen. In my experience, more changes in the apical region were 
found in overfilled canals than in canals that were not quite completely filled. 





Fig. 5.—A and B, X-ray picture and tissue section of maxillary canine. The apparent 
granuloma shows cyst formation, as seen in C, of a maxillary molar. Both lesions, in spite 
of their small size, were proved cysts on microscopic examination. 


I am not qualified to pass judgment with regard to the merits of different 
methods of root canal therapy, but only the best is good enough for my cases, 
which are followed by surgical operation. It may be quite appropriate to state 
here that a root canal filled tooth must be kept continuously under observa- 
tion. Root resection is root canal therapy plus surgery, and I insist on x-ray 
pictures being taken one week, four weeks, three months, six months, and one 
year after operation, and thereafter once a year, as changes may occur at any 
time. This is also true of root canal filled teeth which are not followed by 
surgery. 

I trust that I will be forgiven if I refer to nomenclature. Many doctors 
speak of an alveolar abscess when they actually are referring to a subperiosteal 
abscess—a collection of pus under the periosteum, with fluctuation and swelling. 
An alveolar abscess must be in the bone and is, then, an osteomyelitis, although 
at times it is localized, 

Very often it is argued that a certain lesion at the apex, as seen on the 
x-ray picture, is a granuloma or a cyst. The average apical lesion can be 
diagnosed only under the microscope (Fig. 5). It is impossible to describe 





57 


FIELD OF THE ENDODONTIST 55 
them all, but I wish to emphasize that x-ray pictures and pulp tests of the 
affected and normal sides are needed; also medical laboratory examination, 
such as blood and urine analyses and blood chemistry, is often necessary. 

Fractured teeth are often removed when the pulp test would prove 
viability. Such teeth can be kept under observation, without instituting root 
canal therapy (Fig. 6). 


Fig. 6.—A, Oct. 22, 1936; B, Jan. 8, 1940. 


C. 


A. 


Fig. 7.—Involvement of the floor of the antrum in the apical region of the two molars 
is seen on the intraoral (A) as well as on the external posteroanterior films (C). The normal 
side is shown for comparison (B). (Loaned to the New York Institute of Clinical Oral 
Pathology by Dr. S. Fineman.) 


Root canal therapy must not be undertaken on teeth whose apices are 
near the floor of the antrum without intraoral films of both sides for eompari- 
son. Should there be involvement of the antrum before therapy is under- 
taken, the record of such a finding is noted and the patient is informed in 
order to save the practitioner from a lawsuit claiming that he is responsible 
for the antral disease (Fig. 7). 
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A, 


Fig. 8.—A, Dec. 15, 1936; B, March 10, 1937. 


B. 


D. 


Fig. 9.—A, Sept. 5, 1929; B, March 10, 1931; C, Oct. 10, 1931; D, Oct. 13, 1932. 
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I spoke previously of unusual apical lesions, among which osteomyelitis 
must be mentioned. The pulp of a tooth in such an area very often remains 
viable and later returns to a very normal response (Fig. 8). 

Cementomas may be deceiving during the early stages, and here again 
the pulp test is invaluable (Fig. 9). 

Inclusion cysts can be differentiated by the vitality test and by observing 
the persistent periodontal lamella (Fig. 10). They also occur at the mandibu- 
lar symphysis; one of our Institute cases even showed lining of ciliated epi- 
thelium (Fig. 11). 


A, B. 


Fig. 10.—A, In this case the dentist mistook the apparent apical lesion for a granuloma and 
proceeded with root canal therapy. 3B, The same area after removal of the cyst. 


Fig. 11. 


In hyperparathyroidism, apical lesions are seen; they are independent of 
the condition of the pulp and disappear after the removal of the parathyroid 
adenomas (Fig. 12). 

We have observed three types of tumors at tooth apices, as far as I can 
remember. They resembled granulomas or cysts, but one was a giant-cell 
tumor (Fig. 13, A), another was an ameloblastoma (Fig. 13, B), and the third 


was a plasma-cell myeloma (Fig. 13, C). 





THEODOR BLUM 


Fig. 13.—A, Giant-cell tumor; B, ameloblastoma; C, plasma-cell myeloma. 
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Root Resection 


First, we have to consider cases where root resection is not indicated. 
[ have one case in mind in which a piece of a broach was broken and remained 
partly in the canal, with the remaining part extruding through the apex. The 
canal was filled in spite of this accident, the apical lesion disappeared in due 
time, and remained obliterated for many years; however, the patient still sub- 
mits to annual clinical and x-ray examination (Fig. 14). Only for special 
reasons, such as in a case where the patient prefers immediate surgery instead 
of observation, should operation be resorted to; in the majority of cases, 
watchful waiting is indicated. 


A, 


Cc. D. 


Fig. 14.—A and B, April 17, 1946; C, Feb. 20, 1946; D, Jan. 14, 1952. 


Root resection is an operation which has been routine for many years. Of 
interest, therefore, is a ease of resection of a maxillary first premolar per- 
formed in January, 1906, by a general dental practitioner who also did the 
root canal therapy. The tooth gave good service until June, 1925, when it 
split, probably on account of a large hammered gold filling which weakened 
the tooth (Fig. 15). 

The proximity of the floor of the antrum is no contraindication. In one 
case, the bulging of the bony floor projecting into the antrum disappeared 
(Fig. 16, A); in another one, the fact that the operation was preceded by an 
acute subperiosteal abscess did not prevent its success (Fig. 16, B). 





Fig. 15.—A and B, January, 1906; C, Dec. 16, 1921; D, June 26, 1925. 


Fig. —s/, Nov. 1°. 1917; A2, Dec. 8, 1917; AS’, March 29, 1924; AJ, July 26, 1929. Bi, 
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ec. 3, 26; B2, Dec. 9, 1926; B3, Dec. 17, 1926; B4, Aug. 28, 1929 
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In rarer instances, buecal roots of maxillary molars, if accessible, lend 
themselves to this procedure; still rarer are cases in which the palatal roots 
ind roots of mandibular molars may be resected (Fig. 17). 

We all must admit lack of success in a certain percentage of patients, but 
‘eoperation must always be considered. In 1930 I operated on a cyst in the 
naxilla involving four or five teeth, all of which were resected. Two addi- 
tional operations were required in later years, but the patient still has all her 
own teeth. One must admit, however, that today all these teeth might not 
have to be subjected to root canal therapy. The pulp test would have guided 
the procedure (Fig. 18). 

It is also noteworthy that teeth in characteristic malposition due to cyst 
formation return to normal position after operation and, on x-ray examination, 
often reveal re-formation of the alveolar lamella (Fig. 19). When the value 
of pulp testing was definitely proved, only the canals of devitalized teeth were 
filled and their apices resected (Fig. 20). 


A. 


Fig. 21.—A, March 15, 1917; B, March 27, 1917; C, May 1, 1917; D, May 15, 1919. 


A very important observation must be mentioned here, namely, the per- 
sistence of radiolucent areas distant from the resected root end, but within 
the area previously oceupied by the lesion, surrounded by an irregularly calci- 
fied and outlined periphery of bone (Fig. 21). The New York Institute of 
Clinical Oral Pathology has found these areas to contain scar tissue, appar- 
ently preventing bone formation; the reason for this is speculative. At any 
rate, they do not require operative interference (Fig. 22). 





566 THEODOR BLUM 


In some larger cysts, teeth may retain a viable pulp for some time, but 
when, and if, they become devitalized they should be filled and then remain 
serviceable (Fig. 23). 

Of interest also is a very large follicular cyst in the mandible, in which 
none of the erupted teeth were involved and, therefore, all were left undis- 
turbed. The patient could be observed for only ten years, during which time 
they remained normal (Fig. 24). 


C. 
Fig. 23.—A and B, Sept. 15, 1941; C and D, July 6, 1947. 


Conclusion 


We all realize, from the preceding, that the field of the endodontist is 
very complex. The purely technical part of root canal therapy, although 
difficult and painstaking, is not more important than the other parts pertain- 
ing to this specialty, especially diagnosis and prognosis which are based on the 
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employment of all the methods known to us. A knowledge of the apical 
pathology, whether of local or general origin, is paramount. The examination 
of all tissue removed from the apical region, also of pulps and even of teeth 
is very important and will finally help us improve our diagnostic skill, as well 
as our methods of treatment. 

Our patients may come under the care of another practitioner. If you 
should be the practitioner, consult (if at all possible) the previous operator. 


Fig. 24. 


This will help you in giving the patient better service. It is good practice to 
communicate with the patient’s dentist and physician in every case that 
reaches your office. You may receive valuable information, and it makes for 
better understanding. 
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Professional News Items 


New York Institute of Clinical Oral Pathology, Inc. 


The New York Institute of Clinical Oral Pathology, Inc., announces a course in 
clinical oral pathology, which will be given two Wednesday evenings a month from October 
through May, 7:30 to 10 P.M. (sixteen sessions). The class will be limited to thirty stu- 
dents. 

There will be lectures on embryology, hematology, histology, and pathology and their 
clinical interpretation. The course will also include case reports stressing history, clinical 
findings, x-ray studies, diagnosis, treatment, histopathologic evidence, and prognosis, given 
by the staff of the Institute and guest speakers. The course is approved by the Board of 
Education of the University of the State of New York. 

Inquiries should be addressed to the executive secretary, 101 East 79th St., New York 
21, New York. 


Temple University School of Dentistry 


Temple University School of Dentistry announces the availability of two full-time 
instructorships, one in the Department of Oral Diagnosis and the other in the Department 
of Endodontia. A salary of $300.00 per month accompanies each appointment. 

Interested candidates should contact Mr, Erle Ehly, Secretary of the Faculty, 322: 


North Broad St., Philadelphia 40, Pennsylvania, 


Fifteenth French Congress of Stomatology 
The next French Congress of Stomatology will be held the last week in September, . 
1957. The program is as follows: 
1. Tumors of the Jaws With Tendency to Recur, Excluding Carcinoma. M. Parant 
and J. Vigneul. 
2. Gerontology and Stomatology. J. F. LaRoche, A. Cartier, and R. Cayron. 


Two other subjects will be discussed, namely, “Treatment of Children’s Teeth” by 
J. M. Chatellier and “Indications and Contraindications of Prosthesis Attached to Live 
Teeth” by R. Thibault and R, Lehuche. 
Jean Bara, Secretary 
30 Ave. Félix Faure 
Paris XV, France. 
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Reviews of New Books 


Local Analgesia—Head and Neck. By Sir Robert Macintosh, D.M., F.R.C.S. 
(Edin.), F.F.A.R.C.S., M.D., Buenos Aires and Aix-Marseilles, Nuffield Pro- 


fessor of Anaesthetics, University of Oxford, and Mary Ostlere, M.B., M.R.C. 
P.E., F.F.A.R.C.S., Research Assistant, Nuffield Department of Anaesthetics, 
University of Oxford. Edinburgh and London, E. & S. Livingstone Ltd.; 
Baltimore, The Williams & Wilkins Company. Price, $6.50. 


This 138-page monograph on local anesthesia is exceptionally well done 
The illustrations help the reader with a minimum of effort; they are clear and 
to the point in describing both anatomy and technique. 


This text is reeommended to the medical and dental professions. 
THomasS J. CooK. 





Abstracts 
of Current Literature 


ANESTHESIOLOGY 


New Concept of Nitrous Oxide Anesthesia. J. H. Klock. Current Researches in Anesth. 
& Analg. 34: 379, November-December, 1955. 


Nitrous oxide with oxygen is the most commonly used general anesthetic agent in the 
dental office. Amnalgesia is the plane of general anesthesia in the first stage. It exists 
between what is recognized as the analgesic planes and the excitement stage. 


Technique of Inducing Amnalgesia.—“The anesthetic gas machine should be adjusted 
to deliver a mixture of 20% oxygen and 80% nitrous oxide at a positive pressure 
of 7 mm. of mereury. After the nosepiece is applied, the mouth prop is inserted 
and the mouth pack placed in the anterior portion of the mouth. A damp (not cold) towel 
should be placed over the mouth to prevent mouth breathing. The pressure of the gases 
within the system may be increased for resistant patients, but the nitrous oxide proportion 
should never exceed 80%. As the induction of anesthesia progresses to the point at 
which the eye becomes fixed, restraining straps should be applied carefully and gently 
with a minimum of confusion. The eyelid begins to relax and does not resist attempts to 
open it. The eye-ball will soon start to move off center or to roll slightly. At this point 
the operative field can be anesthetized with Novocain, if desired, without the patient 
feeling or remembering the local injection. Flick the eyelash and it may show a slight 
reflex, but if there is no blinking of the eye to the finger and the eye is off center, the 
operation may be started. If the patient becomes restless, the excitement stage is usually 
approaching. It is important to be able to distinguish the difference of the eye in the 
analgesic plane and in the excitement stage. If the patient is in the excitement stage with 
wrenching, wild movement, or a wild and distorted look, more oxygen must be administered, 
not less. As soon as the patient has become quiet, the operation may be resumed. Al- 
though the flow of oxygen must never go below 20% the anesthetist often can give 
more than 20%. If there are any symptoms of tetany, the amount of oxygen flow 
should be increased. In cases where the patient will not pass into a deeper plane than the 
analgesic stage, the addition of a more potent drug, which will be described, must be used. 
This may be necessary in approximately 10% of cases. If the patient strains at the 
restraining straps or becomes rigid, a greater flow of oxygen should be administered until 
the proper plane or relaxation is reached. To one not familiar with this technique it is 
quite spectacular and convincing to first produce a stage of excitement in the patient, then 
administer oxygen until the patient is in a plane shallower than excitement stage and at 
this plane of anesthesia to extract a tooth painlessly without a local anesthetic or the 
patient having any memory of the operation. This is the Amnalgesic plane.” 

More than 7,000 patients were anesthetized with this method. tT. 4.% 
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ORAL PATHOLOGY 


Adamantinoma. W. G. Holdsworth and N. L. Rowe. Brit. J. Surg. 42: 255, November, 
1955. 


Adamantinoma, also known as ameloblastoma, is a slow-growing, local invasive neo- 
plasm of epithelial origin which occurs principally in the jaws. 

The roentgenogram reveals a multilocular, radiolucent lesion which is commonly ob- 
served at the angle of the mandible where expansion and thinning of the outer and inner 
cortex of bone takes place. 

A case is reported describing the condition two years after resection of the diseased 
portion of the mandible and immediate replacement by a prefabricated allelograft of 
tantalum. z.d. 6 
Disseminated Juvenile Fibrous Dysplasia of the Jaws. R. E. McDonald and W. G. Shafer. 

Am. J. Dis. Child. 89: 354, March, 1955. 


Fibrous dysplasia of the jaws is of unknown etiology. It progresses rapidly during 
early childhood, but later may remain static or regress. 

The case presented here is that of a 5-year-old white girl whose chief complaint was 
swelling of the jaw, loss of teeth, and difficulty with speech. 

X-ray examination revealed multilocular cystic areas in both the maxilla and the 


mandible. 
The pathologie report of tissue removed from within the cystic areas indicated fibrous 


dysplasia. yar ee 8 


ORAL MEDICINE 
Treatment of Bell’s Palsy With Cortisone. W. P. Robinson and B. F. Moss. J. A. M. A. 
154: 142, January 9, 1954. 


The authors suggest the use of cortisone early in the treatment of Bell’s palsy. 
T. J.C. 


ORAL SURGERY 


An Anatomic Anomaly of the Maxillary Labial Frenum. R. E. Crowley. Am. J. Ortho- 

dontics 42: 142, February, 1956. 

This anomaly is found more often in the white than in the Negro race. It is de- 
seribed as a tissue tag hanging or projecting from the free margin of the labial maxillary 
frenum and a separate entity consisting of a small fibrous nodule found at the point of 
insertion of the frenum on the maxillary ridge. 

One out of five white males in a group of 416 had this anomaly. TT. 3.& 


Sialography. J. Winsten, D. Gould, and G. T. Ward. Surg., Gynec. & Obst. 102: 315, 
March, 1956. 


This paper deals with the injection of a contrast substance, such as iodized oil 
(Iodochlorol and the newer resorbable media, oily dionosil), into the orifice of the parotid 
duct for diagnostic purposes. 

The stroma is probed with the graduated series of lacrimal] dilators until No. 3 or 
No. 4 is reached. A cannula (lacrimal duct type) with an orifice of at least 0.5 mm. 
internal diameter is placed in the duct, the loaded syringe (a long-barreled 5 ¢.c. Luer 
Lok is preferred) is attached, and approximately 1.75 c.c. of the contrast substance is 
injected slowly. 
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X-ray pictures are taken immediately in the following areas: true anteroposterior, 


true lateral, and basal view of skull. 
Adequate clinical information is essential in the interpretation of sialograms. 
Sialography may be an aid in ruling out an inflammatory process or revealing 4 
neoplasm in its exact location. It also may be an aid in differentiating lesions of near-by 
structures from those involving the gland itself. T. J.C. 


Radiodermatitis of Surgeons’ Hands; Generalities and Surgical Treatment (Les radio- 
dermites des mains du chirurgian; generalities et traitement chirurgical). Felix 
Lagrot, Gaston-Claude Simon, and Paule Metairie-Simon. Semaine hép. Paris, Ann. 
chir. 31: 428, September, 1955. 


Surgeons with radiodermatitis usually feel that their day-to-day exposure to x-ray 
has been trivial and harmless. They have not calculated the cumulative effects. The usual 
history is exposure to x-radiation for from five to twenty or more years. 

The treatments suggested are electrocoagulation for local keratoses of the hands, and 
excision and skin graft in the more advanced cases. Amputation is not recommended when 


a malignant change is still of limited extent. T. J.C. 


The Clinical Significance of the Ridge of Passavant. R. T. Barton. Surg., Gynec. & Obst. 
101: 317, September, 1955. 


The ridge of Passavant is a transverse fold of the posterior pharyngeal wall which 
develops during speech, swallowing, retching, vomiting, or whenever it is necessary to shut 
off the nose from the mouth. It is linear, pencil-sized in the adult, and located a few 
millimeters below the base of the uvula. It extends across the entire breadth of the 
posterior pharyngeal wall, including the raphe. Upon phonation, it is elevated to the level 
of the atlas. 

Escape of liquids through the nose upon swallowing after adenotonsillectomy is 
likely to be caused by damage to the ridge of Passavant. 

The failure to show normal speech in the final results of cleft palate repair is at- 
tributed to trauma to the ridge of Passavant. y ie re eA 


Temporomandibular Joint Ankylosis With Mandibular Retrusion. V. H. Kazanjian. Am. 
J. Surg. 90: 905, December, 1955. 


A ease of bilateral temporomandibular joint ankylosis in an 11-year-old girl is 
presented. Associated with the ankylosis was an extreme degree of retrusion of the 
mandible, 

Emphasis is placed on the preoperative planning, which included a careful study of 
the existing relations of the upper and lower jaws and the possibilities of future efficient 
dental restorations. 

A sliding osteotomy is performed by first cutting through each side of the mandible; 
the broken surfaces are separated, allowing contact only at the ends of the stumps. Im- 
mobilization of the parts is then effected by extraoral appliances and interdental wiring. 


By these methods, the teeth are approximated in as nearly normal position as possible. 
zd. 


Surgical Consideration of Parotid Tumors. F. M. Lyle. Am. J. Surg. 91: 332, March, 1956. 


Mixed tumors are composed of epithelial cells in cords or ducts, connective tissue, 
and cartilage. They grow slowly and are usually well encapsulated and may be found with- 
in the gland, outside the capsule, or in the cheek. 

The type of surgery performed for a parotid tumor varies, depending on the location 
of the tumor, its size, and whether or not it is encapsulated. 





574 ABSTRACTS OF CURRENT LITERATURE 


Simple enucleation is done when the tumor is outside the capsule. 
Seventy-five cases of parotid tumors are reported. 


MALIGNANT ORAL TUMORS 


Papillary Adenocystoma Lymphomatosum (Warthin’s Tumor). Cornelius E. Sedgwick and 
Robert E. Sass. Am. J. Surg. 89: 955, May, 1955. 


There are many theories as to the origin of this tumor, but it must be assumed that 
the tumor is a developmental anomaly of unknown origin. Warthin described its histo- 


pathology. 

The usual clinical history is one of a painless mass at the angle of the jaw. Other 
areas in which this tumor has been found are the submaxillary area, lateral to the upper 
pole of the thyroid, the posterior auricular area, the anterior margin of the sternocleido- 
mastoid muscle, and the bifurcation of the carotid artery. 

The tumors usually have been present for from several months to several years before 
being presented, the average duration being about 4.5 years. The mass is usually uni- 
lateral, discrete, and not attached to the skin or deeper structures. Clinically, it is im- 
possible to distinguish this tumor from a mixed tumor of the parotid gland. 

Gross examination demonstrates a round, encapsulated, and usually lobulated tumor 
with pinkish gray or yellow trabeculated tissue. Histologically, the stroma is composed of 
reticulum containing lymphocytes and well-developed lymph follicles. The epithelial cells 
are arranged in a cystic or papillary pattern. These cells are tall, columnar, and have a 
fine, granular, eosinophilic cytoplasm. The basophilic nuclei are located in the distal half 
of the cells, and cilia occasionally have been reported. » ae 4 
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LIPOMA OF ORAL CAVITY 


- 


WaLter R. Drxon, D.D.S., AND JosEPH Ziskinp, M.D., NEw ORLEANS, La. 


RAL lipomas are relatively rare tumors. Geschichter,’in a series of 490 

lipomas, found only three situated in the oral cavity. Since his report, 
oceasional ease reports of this tumor have been found in the literature. These 
tumors may occur wherever adipose tissue is normally found within the mouth. 
They have been deseribed most frequently in the tongue,?* oral vestibule,° 
mucosal surface of the cheek,® floor of the mouth,” ° alveolar gingiva,® palate,*® 
lips,’ bueeal space,® submaxillary space,® and infratemporal space.® Because 
this type of tumor occurs rarely in the oral cavity, the following case is re- 
ported. 


Case Report 


On July 1, 1955, a white man, 58 years of age, was referred to the Dental Clinic, 
Veterans Administration Hospital, New Orleans, Louisiana, for routine dental examination. 


Present History.—The patient was edentulous with the exception of three lower 
teeth—the lower left first premolar and the lower right cuspid and first premolar, He was 
wearing a full upper and a partial lower acrylic denture. 

A growth was present on the mucosa of the left cheek at approximately the lower 
tooth level and opposite the premolar area (Fig. 1). It had a broad base and was solid, 
but it was not tender to palpation. Normal color tone was present with the exception of 
an area which, upon movement, contacted the denture clasp and this tissue was of a 
whitish gray color, resembling hyperkeratosis. 

The patient stated that the mass had been present for approximately two years. 
It was painless and his only complaint was of interference with the denture clasp. 


Physical Examination.—The chest was of the emphysematous type. Retraction of 
the intercostal spaces was noted on deep inspiration. It was hyperresonant to percussion, 
and medium and coarse rales were present. The remainder of the physical examination 
was essentially negative. 

Laboratory Studies.—Complete blood count on admission revealed hemoglobin of 
14 grams, a hematocrit of 47, a white cell count of 14,700 with 72 polymorphonuclears, 21 
lymphocytes, 3 monocytes, and 4 eosinophils. A repeat count several days later revealed 
a white count of 9,000, but essentially the same differential. Admission urine and serology 
tests were negative. Sputum on three examinations for acid-fast bacilli was negative. 


From the Dental Service and Clinical Laboratory, Veterans Administration Hospital, 
New Orleans, Louisiana. 

_ Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
< their own study and do not necessarily reflect the opinion or policy of the Veterans 
Administration, 
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Fig. 1.—Appearance of the tumor on the left buccal surface opposite the premolar area. 


Fig. 2.—Cross section of tumor 


. Phe ‘ 
av* ait of & 


Fig. 3.—Microscopic section of tumor showing squamous epithelial covering with keratinization 
and underlying lipoma. 
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Sputum culture revealed a Staphylococcus aureus, alpha streptococcus and Neisseria catar- 
rhalis. Skin test for tuberculin was positive 1 plus, X-ray examination of the chest re- 
vealed extensive generalized emphysema and fibrosis. 

Operation.—The tumor was excised in the dental clinic under local anesthesia. An 
incision was made at the base of the growth, which was removed by dissection. The 
wound was closed with interrupted silk sutures. 

Pathologic Examination.—The specimen consisted of a tumor mass, 1.3 by 1.1 by 1 
em., covered by an intact mucous membrane. It appeared well encapsulated and was 
rather soft in consistency. A section through the center showed bulging of the cut 
surfaces. The tumor was composed of lobules of pale yellow tissue (Fig. 2). Microscopic 
sections revealed adult adipose tissue with loose connective tissue septa containing occa- 
sional blood vessels. A delicate connective tissue capsule surrounded the growth. Intact 
hyperplastic, stratified, squamous epithelium covered the surface and keratinization was 


marked on the free border. 
Comment 


Lipomas are generally encapsulated and well-cireumscribed tumors, which 
are composed of a framework of fibrous tissue enclosing masses of adult fat 
cells. They may be single or multiple. Usually, because of their location in 
the submucosal areolar fibrous tissue, they are present as a soft protuberant 
mass of round or oval shape. They may have a distinctive yellow appearance 
but when much fibrous tissue is present within them, the yellow color is not 
apparent. They are slow-growing tumors and may have been present for 
many years. Because of this, they have been found to vary in size, some be- 
coming exceedingly large. 

These tumors usually cause no difficulty, from a surgical standpoint, but 
they should be completely removed. Symptoms are due mainly to their bulk. 

The individual tumor cell, in most lipomas, is that of an adult fat cell. 
Some of these tumors are more complex, containing areas with many fibro- 
blasts. These are spoken of as fibrolipomas. Generally, they have a poor 
blood supply, but sometimes their blood supply is exaggerated and, as such, 
they are referred to as angiolipomas. Occasionally, degenerative changes oc- 
cur in the stroma, which leads to myxomatous changes and, if local necrosis 
due to trauma or other causes takes place, calcification or even ossification 
may be found. 
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NUTRITIONAL NEEDS IN FRACTURES OF JAWS IN CHILDREN 
AND HEALING PROCESSES 


Atu. P, PANAGoPouLos, M.D., D.D.S.,* AND ARTHUR ELFENBAUM, B.A., 
D.D.S.,** Cuicago, IL. 


RACTURES of children’s jaws are much rarer than fractures of adults’ 


jaws. Of 1,500 cases of fractures of jaws we treated between 1941 and 
1949, only 22 (that is, about 1.4 per cent) occurred in children.t However, the 
‘arity of these cases does not diminish the significance of their treatment. 
Special problems arise during the treatment of these young patients, and 
if the treatment is not correct, the consequences may be serious. In addition 
to the preoperative care required in taking roentgenograms of children with 
fractured jaws and the special attention they require in anesthesia and 
surgery, there are a number of postoperative complications that may occur. 
Among the complications, nutritional disturbances warrant serious consid- 
eration. Unless precautions are taken, they become evident on the second 
day after the reduction of the fracture and last at least until the end of the 
period of the fixation, when the child is able to return to a normal diet. Sta- 
tistics of our postoperative diagrams show that, in all categories, jaw frac- 
tures present nutritional problems accompanied by varying degrees of weight 
loss, systemic disturbances, or oral manifestations, regardless of the age of the 
patient. The main reason for this is that the patient is continually taking 
only liquids. As a result of the lack of variation in this liquid diet, there is 
a loss of appetite and a consequent loss of weight. In children, this symptom 
is particularly serious, as it results in weakening of their physical resistance 
which predisposes to secondary infections that will affect the healing proc- 
esses, mental attitude, and sometimes the recurrence of other past diseases. 
In several European and other countries, especially during the war and 
postwar period, nutritional disturbances frequently occurred after fractures of 
jaws. Even here in the United States, however, these disturbances are not 
rare. There are also other considerations in these fracture cases. One is a 
congenital or acquired weakness in the skeletal or other systems, which may be 
responsible for the fracture. Another is the speed with which the surgeon is 
required to reduce this type of fracture at this particular age without having 


*Former Director of the Stomatological-Maxillofacial Surgery Department of Red Cross 
Hospital, Athens, Greece. 

**Professor of Diagnosis, Northwestern University Dental School; formerly Associate 
Professor and Chief Examiner, College of Dentistry, and Chief of Staff in the Dental Clinic 
of the Research and Educational Hospitals, University of Illinois. 

7Statistics of the first of the authors. 
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enough time to prepare the patient. The reduction at this age is an urgent 
procedure beeause of the rapid callus formation in a possibly bad position or 
because of a possible pseudoarthrosis. 

A careful study of the type of child and a thorough physical examination, 
with all laboratory findings checked, are factors that must be taken under con- 
sideration. 

If we want to examine the whole question from a biochemical point of 
view, we know that any demand made on the body, in addition to normal 
growth, inereases the need for optimal proteins, calories, minerals, vitamins, 
and fat. The growth processes that occur in children of any age are thus put 
under stress when a fracture occurs. 

It should be emphasized that repair of any tissue is dependent upon the 
various processes functioning as a unit. The repair of fractures is dependent 
upon several of these mechanisms acting at the same time and it is important 
to recognize that all necessary materials for the process of healing must be 
available. 

Any surgical procedure or healing process in the body would first require 
adequate protein. This is so because of the importance of furnishing struc- 
tural material in the form of essential amino acids which can make the desired 
specific tissue protein, as well as providing for those enzymes which are also 
protein in nature and serve specific anabolic processes. The protein require- 
ments will vary in the age groups, but levels between 1.5 and 3 grams of pro- 
tein per kilogram of body weight are those usually suggested in order to pro- 
vide optimal tissue repair and tissue growth. In a fracture of bone, how- 
ever, it is highly important to recognize that the first essential phase of a 
process of repair is the formation of the matrix, which is protein in nature. 
Unless this matrix is provided, no caleium phosphate or calcium salts can be 
placed in the areas of the fracture line. If there is a negative nitrogen bal- 
anee, adequate calcium phosphorus, even in the presence of vitamin D, cannot 
form new bone. The requirements in calories should be another point of atten- 
tion in the process of studying the dietary schedule for the child. 

The various vitamins essential for the growth of body tissue and its re- 
pair are probably required in increased quantities when there are reparative 
processes going on. Adequate vitamins A, C, D, and probably several mem- 
bers of the vitamin B complex are important as coenzymes in specific metabolic 
processes. 

In addition to adequate protein and vitamins, a specific mineral element 
is necessary for growth. In the repair of a fracture, for example, adequate 
calcium phosphorus must be provided, as well as trace elements which are 
essential for some of the specific enzyme functions. Finally, in addition to the 
preceding values, there is need for specific unsaturated fatty acids which may 
be related to specifie tissue formation. 

In order to eliminate the serious nutritional disturbances, the surgeon 
must try to strengthen the child before surgery by an administration of 
electrolytes and fluids. The cooperation of a pediatrician and dietitian is sug- 
gested when the surgeon is attempting to strengthen the child by providing a 
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good dietary schedule. In the eases in which the child is normal, we must 
follow the basic rules in nutritional values, according to the age and weight 
of the child, established by the Food and Nutrition Board in the 1949 National 
For example, the dietary necessities recommended for 


Research Council. 
a normal child 7 to 9 years of age, weighing 55 pounds, are: Calories, 2,000; 
protein, 60 Gm.; calcium, 1.0 Gm.; iron, 10 mg.; vitamin A, 3,500 1.U.,; thi- 
amine, 1.0 mg.; riboflavin, 1.5 mg.; niacin (nicotinic acid), 10 mg.; ascorbic 


acid, 60 mg.; and vitamin D, 400 I.U. 

Using these figures, we can easily compute a varied dietary schedule for 
the normal child, as in Table I. 

In the case of fractures, however,,when the above values must be main- 
tained in liquid diet, we are faced with the problem of variation. Table II 
presents a varied, basic, dietary schedule suitable for fracture cases. 

The dietitian can be of great help in the problem of variation by adding 
the child’s favorite flavors, such as chocolate, strawberry, pineapple, mint, 
ete., to the liquids, making the dict pleasing as well as adequate. Pediatricians 
know very well how important this is. Other aids to this problem are the 
many commercial products of pharmaceutical houses, dairy companies, and 
special laboratories, which are of the highest nutritional value. 


Conclusions 


In the treatment of fractures of the jaws in children, the particular ques- 
tion of the postoperative nutritional complications is a serious one and always 
must be confronted by a close cooperation of the surgeon, pediatrician, and 
dietitian. 

The present condition of the child, his type, the background of systemic 
previous diseases, the degree of damage, the operative procedure, and the con- 
dition of the oral structures must be the basis for the proper answer to that 
question and, above all, we must approach the treatment of the fearful child 
with sympathy and understanding. 
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CYSTIC MUCOEPIDERMOID TUMOR 
Report of a Case 


LEONARD SzeErRuIP, B.A., D.D.S., Morristown, N. J. 


HE patient, a 62-year-old white woman, visited a dentist for the possible 

construction of dentures. Routine roentgenograms were taken and the 
patient was referred to this office on Sept. 29, 1954. 

Past History.—The history revealed that the patient has had hypertension 
for some ten years. For the past two years she has had diabetes, and she takes 


insulin daily. 

Present Illness.—The patient had no oral complaint other than the lack 
of teeth to masticate her food properly. She could not recall her last visit to 
a dentist, and estimated it to be at least ten years previously. She gave no 
history of trauma to the jaws and has been free of any oral symptoms. 

Clinical examination revealed no evidence of any abnormality involving 
the soft tissues of the mouth. The patient had four incisor teeth remaining in 
the mandible and two in the maxilla, all of which showed evidence of some 
periodontal disease, and some were cariously involved. 

Roentgenographic examination revealed a somewhat irregular radio- 
lueency in the left side of the mandible, extending from the midline to the 
premolar area. A retained root tip in the area of the left first premolar was 
evident and showed some rarefaction about it. However, the two areas of 
radioluceney did not appear to be connected. On an occlusal film, there was 
some evidence to indicate that the large radiolucency was an expansive lesion 
(Figs. 1 and 2). 

Operation.—Under local anesthesia, a mucoperiosteal flap was laid back, 
extending from the mandibular left molar area to the area of the mandibular 
right cuspid. Bone overlying the retained premolar root tip was removed with 
a chisel, and the tip and its surrounding soft tissue were recovered. There 
was no clinical evidence of communication with the underlying cavity, which 
was separated from it by a thin layer of bone, and this was readily removed. 
The underlying cavity, which measured approximately 2.5 to 3.0 em. in length 
and was about as deep, was found to be approximately one-half filled with a 
whitish, watery fluid. A culture of this fluid was taken. The cavity appeared 
to be devoid of soft tissue and none could be recovered when the walls were 
scraped with a curette. The remaining mandibular teeth were extracted, and 

Case reported at the May 23, 1955, monthly conference of the New York Institute of 


Clinical Oral Pathology. 
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the bone was trimmed and smoothed. The cavity was filled with Gelfoam 
and the wound was closed with interrupted silk sutures. All tissues removed 
were placed in 10 per cent Formalin and submitted for microscopic study. 
Pathologic Report.—Culture of the fluid taken from the cavity revealed 
beta hemolytic and nonhemolytie Micrococcus albus. 
The following report of the specimen submitted was made by Dr. M. 
Freund, pathologist of the New York Institute of Clinical Oral Pathology: 


Gross:* Specimen consists of two parts. One is an irregular, bony, hard, 
yellowish structure with a small amount of dark gray soft tissue attached. 


Fig. 1.—Intraoral films showing irregular radiolucent lesion. 


Fig. 2.—Occlusal films of area, 





586 LEONARD SZERLIP 


It measures 6 by 5 by 4mm. The other is an irregular, thinned-out fragment 
of bone measuring 6 by 5 by about 1 mm. 

Microscopic: Section from the yellowish structure shows a root particle. 
What seems to be its root canal is present in longitudinal and cross section. 
It contains detritus and material suggesting root canal filling. The dentinal 
tubules are seen on cross and longitudinal section. Osteocementum surrounds 
the dentinal structure, occasionally in a narrow rim, mostly by a broad rim. 
It also lines what is considered the root canal. Only a minimal amount of soft 
structure is attached to this osteocementum. The epithelium is seen in two 
to twelve layers. 


Fig. 3.—Microscopic section from initial procedure showing epithelial covering and connective 
tissue with nests of resting epithelium. 


The thin bone fragment shows a strip of cortical bone with soft tissue 
partly attached and partly detached (due to manipulation). This soft tissue 
is covered by epithelium varying from euboid to high cylindrical. In areas 
within the connective tissue, nests of the epithelium are partly surrounded by 
a ealcific rim. This epithelium resembles that frequently seen in enamel 
organs (Fig. 3). 

Diagnosis: (1) Root fragment with attached connective tissue partly 
lined by multilayered squamous epithelium, suggesting a remnant of a fistu- 
lous tract. (2) Bone with attached cyst membrane, most likely a cyst which, 
by its location and morphologic appearance, belongs to the group of para- 
dental eysts. 
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On Dee. 27, 1954, the patient again presented herself, this time with a 
complaint of pain and swelling of two days’ duration in the area of the left 


mandibular cuspid. 

Examination at this time revealed a distention of the mucobuceal fold, 
extending from the area of the left mandibular lateral incisor to the left first 
premolar. The area was firm to palpation, but compressible. The overlying 
tissues were of normal color and texture. Roentgenographic examination re- 
vealed a diffusely outlined radioluceney in the area of the left cuspid, 


measuring approximately 2.5 em. in diameter. 


Fig. 4.—Microscopic section of tissue obtained on second operation. Note the numerous micro- 
cysts within the epithelium. 


Second Operation.—Under local anesthesia, an incision was made, ex- 
tending from the mandibular left first molar to the central incisor, and the 
mucoperiosteal flap was laid back. This exposed a bulging membrane with a 
deep blue color. Aspiration at this point revealed a grayish black fluid. No 
difficulty was encountered in defining or enucleating the mass. After the 
bony margin was smoothed, the cavity was filled with Gelfoam wetted with 
penicillin and the wound was closed with interrupted black silk sutures. 

Postoperatively, the patient had some swelling and ecchymosis. The 
sutures were removed on the fourth postoperative day; the patient went on to an 
uneventful recovery. 
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Pathologic Report.—Dr. M. Freund’s report on the specimen submitted 
follows: 

Gross: A buff to dark gray cyst sac, received in fixative, measures 18 by 
11 by 8mm. On section, the lumen is filled with blood clot. 


Microscopic: Section shows a cyst wall, the inner surface of which is lined 


by epithelium of varying appearance. Often it is cuboid, in areas stratified 
squamous, and in many other areas high mucus-containing epithelium. 
Within this epithelium there is a tendency to the formation of microcysts, 
occasionally containing pinkish amorphous material. The epithelium is 
demareated from the connective tissue wall within which, in many areas, there 
is moderate infiltration by lymphocytes and plasma cells and a very occasional 
pigment-containing macrophage (Fig. 4). 

Reviewing the tissue first submitted, it is evident that the cyst wall re- 
ceived at that time attached to the bone is part of the structure now submitted. 


Diagnosis: Cystic mucoepidermoid tumor. 


Comment 
In 1945 Stewart, Foote, and Becker’ classified and named as a type of 
mixed tumor the mucoepidermoid tumors. They found that approximately 5 
per cent of the mixed tumors may be so classified. Moreover, they differenti- 
ated a benign and malignant type. This case is an example of the benign 
mucoepidermoid tumors. 
The location of this tumor in the case reported and the bizarre picture it 
presented clinically are worthy of note. 
Reference 


1. Stewart, F. W., Foote, F. W., and Becker, W, F.: Mucoepidermoid Tumors of Salivary 
Glands, Ann. Surg. 122: 820, 1945. 
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CARCINOMA OF RIGHT MAXILLA, CLEAR-CELL TYPE 
GroRGE W. CHRISTIANSEN, A.B., D.D.S., M.S., Grosse Pornt, Micu. 


QUAMOUS-CELL earcinoma is the most common type of malignant tumor 
S of the maxillary ridge, palate, or maxilla, while adenocarcinoma of the 
mixed tumor type is the next most frequently occurring malignancy. Sar- 
comas are seen occasionally, but they are rare. 

Mr. H. B., a 54-year-old white man, was seen in December, 1954. The 
right maxillary ridge was abnormally wide from the premolar area posteriorly, 
terminating in a massive tuberosity (Fig. 1). Radiographic examination re- 
vealed loss of bone in the right maxillary region extending up through the 
antral floor, simulating a massive cystlike invasion. 


Fig. 1.—Tuberosity was greatly enlarged. 


It was decided to expose the area surgically. Under regional anesthesia, 
an incision was made from the midline over the tuberosity and a correspond- 
ing flap was elevated. This exposed a firm, fibrous mass which filled the antral 
space and extended to the orbital floor. By careful dissection, it was possible 
to enucleate it completely (Fig. 2). Several small bands of tissue which had 
attached the growth to the orbital floor perforated this structure in various 
places. However, it was felt that removal had been complete. The borders 
of the incision were approximated and sutured, and healing was rapid. 
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Fig. 3.—Gross appearance of tumor. 





CARCINOMA OF RIGHT MAXILLA 
The tumor (Fig. 3) was examined and the pathologist’s report was: 


Highly cellular epithelial-celled neoplasm. The cells are small, 
hyperchromatiec, and atypical with marked tendency to develop the 
pattern of clear cells. The neoplasm forms abundant mucin and has 
very little tendency to develop gland spaces (Fig. 4). This must be 
considered as a malignant neoplasm arising from salivary gland. We 
think that the best designation is clear-cell carcinoma. 


Comment 


Because of the possibility of invasion into nearby tissue, even though the 
tumor mass appeared complete, a course of irradiation (4,000 r. units) was 
decided upon. Except for the subsequent erythema of the skin and epithelitis 
of the roof of the mouth, the patient has not been uncomfortable. Adequate 
ridge tissue remains for satisfactory prosthesis. Radical primary block dissection 
here would have been mutilating and, from the manner in which it was possible 
to employ accurate dissection, the conservative method used appears to have 


been the desirable one. 
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Periodontia 


PERIODONTAL DISEASE IN THE RICE RAT 
I, Anatomic and Histopathologic Findings 
Om P. Gupta, B.D.S., M.S., anp JAMES H. SHaw, PuH.D., Boston, Mass. 


Ve species of animals have been tested as possible experimental 
subjects for periodontal research under a variety of normal and stressing 
conditions. Periodontal disease has been described in monkeys,’* dogs,*? white 
rats,*-"" guinea pigs,’?"!* Syrian hamsters,?” 17-!° ferrets,?° and mice.* At present 
the Syrian hamster appears to be the species that is used most frequently for 
periodontal research. In the quest for other experimental animals in which 
lesions of the periodontium could be produced easily and in a severe form, we 
have made preliminary studies of eight species or strains of rodents for which 
no detailed descriptions of their dental anatomy and their susceptibility to 
oral diseases have been reported in the literature: the red-backed mouse 
(Clethrionomys gapperi), meadow vole (Microtus pennsylvanicus), white-footed 
mouse (Peromyscus leucopus), wood rat (Neotoma floridana), Chinese hamster 
(Cricetulus griseus), rice rat (Oryzomys palustris), Mongolian gerbil (Meriones 
unguiculatus), and a giant strain of mice (Mus musculus). The representatives 
of each species had not been experimentally prepared for this study but were 
taken from stock colonies or were caught in their wild environment. Of these 
eight species, only the representatives of the rice rat species were observed 
to have a high incidence of lesions in the periodontium. The individuals in the 
other species either had no evidence of periodontal lesions or the lesions were 
minor. 

The present article deals with the anatomy and times of eruption of the 
teeth of the rice rat and a description of the periodontal lesions in this species. 
A method for their quantitative evaluation will be presented in a subsequent 
article. Eight adult rice rats between the ages of 12 and 23 months were 
sacrificed for studies of the periodontium. Forty-two immature rats between 
the ages of 2 and 41 days were used for studies of the anatomy and eruption 
times of the teeth. In ten other rice rats, the rate of incisor eruption was 
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observed between the ages of 3 and 12 weeks. A series of additional studies 
to define dietary and environmental circumstances which enhance or depress 
the initiation and progression of the lesions in the periodontium is underway 
presently. 
Results 

The rice rat (Fig. 1), also known as the swamp rice rat, is a native Ameri- 
can species which is confined to the swampy areas of the Southern states in 
North America.*?-** It is more common in South America and Central America. 
The two subspecies of rice rat, natator and palustris, closely resemble each other 
except that the former is said to be slightly larger and more tawny in color.” *° 
The rice rat superficially resembles the Norway rat, but is much smaller. The 
weight of an adult male rice rat about 12 to 15 weeks old is approximately 
70 grams. The animal is covered by thick, smooth fur that is dark gray 
dorsally and light gray ventrally. Females are consistently smaller and lighter 





Fig. 1.—Rice rat. 





than males. The gestation period varies between twenty-four and twenty-eight 
days, according to various investigators.”°?7 There is a postpartum estrus. 
and reproduction is continued throughout the year during maintenance in 
captivity. The litter size varies from one to seven, with an average of about 
four. 
Description of Dental Anatomy 
The dentition of the rice rat is monophyodont, polybunodont, and brachy- 
dont with the typical formula of rodents: 
1 0 0 3 


‘ > . anaes 
I i ( 0 Pm ~ M 3 





Incisors.—The incisor teeth exhibit typical rodent characteristics. These 
teeth grow, calcify, and erupt continually throughout life. They are separated 
from the molar teeth by a diastema which is greater in the maxilla than in 
the mandible. The erupted portion of the incisors consists primarily of dentine, 
which is covered by enamel on the labial side and by cementum laterally and 
lingually. 
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The maxillary incisors grow from crypts in the anterior part of the maxilla 


and erupt through the premaxilla. The mandibular incisors grow from odonto- 
genic tissues completely enclosed within the ramus of the mandible, pass 
through the entire length of the body of the ramus, and erupt near the 
symphysis. The maxillary incisors are large segments of a small spiral, while 
the mandibular incisors are smaller segments of a larger spiral. The incisal 
edges of the maxillary incisor teeth are sharply bevelled by attrition. The 
worn surfaces are short and curve lingualward to the gingival margin. In 
the mandibular incisors the incisal bevel is concave, longer than in the maxillary 
incisors, and extends lingualward to the gingival margin, where it ends 
abruptly in a notch. 

Pigmentation of the incisors is first seen in the mandibular incisors about 
four days after birth and in the maxillary incisors about two days later. This 
pigmentation is first located on the labial surface of the incisor as light yellow- 
ish streaks. With increasing age, the entire labial surfaces of the incisors 
are pigmented. The pigmentation is well pronounced at about the age of 
20 days. Normally, the color of the pigmentation ranges from pale yellow to 
orange-yellow and ‘increases with increasing age. Maxillary incisors, as a 
rule, are more deeply colored than the mandibular ones. 

The normal rates of eruption among young males for maxillary and 
mandibular incisors that were in normal functional occlusion were observed 
to be 1.6 + 0.3 and 2.2 + 0.4 mm. per week, respectively. When the mandibular 
incisors of males were unopposed by their maxillary counterparts, they erupted 
at the appreciably faster rate of 3.8 + 0.8 mm. per week. The three comparable 
rates of eruption among young female rice rats were 1.8 + 0.2, 2.3 + 0.3, and 
3.6 + 0.3 mm. per week, respectively. 

Molars.—The rice rat molar crowns bear a resemblance, in some respects, 
to the crowns of human molars and have numerous similarities to hamster 
molars. The cusps are rounded, broad, slightly conical, and spread out bucceally 
in the mandibular teeth and palatally in the maxillary teeth, and are separated 
by shallow, ill-defined sulci. The cross sections of these sulci are elongated 
ellipses on the buceal side in the mandibular teeth and are crescent-shaped 
on the lingual surface. The reverse is true for the maxillary teeth. There is 
a definite arrangement of these cusps in two parallel lines on the buccal and 
lingual sides. The long axis of the teeth inclines slightly to the lingual side 
in the mandibular teeth, while it inclines slightly to the buccal side in the 
maxillary teeth. The occlusal surfaces of all cusps are covered by enamel 
(Figs. 2 to 7). 

The various measurements of the molar crowns are given in Table I. 
The over-all mesiodistal length is the distance from the mesial surface to the 
distal surface of the tooth. The other mesiodistal dimensions are recorded 
from the tip of one cusp to the tip of another cusp. Since the first maxillary 
and mandibular molars have three buccal cusps—mesiobuceal, middle, and 
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Figs. 2 to 11.—Photographs of fixed preparations of rice rat jaws. (Magnification, 


>; reduced \%.) 


Fig. 2.—Occlusal view of right maxillary molars. 
Fig. 3.—Buccal view of right maxillary molars. 
Fig. 4.—Lingual view of right maxillary molars. 
Fig. 5.—Occlusal view of right mandibular molars. 
Fig. 6.—Buccal view of left mandibular molars. 
Fig. 7.—-Lingual view of right mandibular molars 
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distobuecal—two measurements in between these three cusps are possible, 
whereas the second and third molars possess only two buceal cusps and only 
one measurement is possible. The buccolingual width is the widest distance 
between the buccal and the lingual sides. The buccolingual distances between 
cusps are recorded from the sharpest point of one buccal cusp to the correspond- 
ing point on a lingual cusp. 


TABLE I, MEASUREMENTS OF MOLAR CROWNS OF THE RICE Rat* 











BUCCOLINGUAL DIMENSIONS _ 


MESIODISTAL DIMENSIONS | 
| | MESIO- MESIO- | | MESIO- 
| | 
| | 
| | 


MIDDLE |  DISTO- 
BUCCAL | BUCCAL 
CUSP TO | CUSP TO 
MIDDLE | DISTO- 
LINGUAL | LINGUAL 


cUSP | CUSP 





BUCCAL | BUCCAL BUCCAL 
CUSP TO | CUSP TO CUSP TO 
| MESIO- | MIDDLE | DISTO- BUCCO- MESIO- 
DISTAL BUCCAL | BUCCAL LINGUAL | LINGUAL 
TOOTH | LENGTH | cUSP cusp | WIDTH 
Mazrillary 
First molar 1.73 +0.09 0.60+0.02 1.35+0.08 1.51+ 0.05 0.70+ 0.04 0.74+0.11 
Second 
molar 1.39 + 0.06 0.75 +0.06 1.37+0.08 0.6 . 0.60 + 0.07 
Third molar 0.84 + 0.06 0.60+0.02 1.21+ 0.04 j 


| 
| 
| 


Mandibular 
First molar 1.80+0.08 0.70+0.07 1.34+0.12 1.47+0.05 0.64 +0.09 0.67+0.13 
Second 

molar 1.46 + 0.05 0.75 + 0.06 1.40+0.03 0.69 +0.12 0.62 + 0.16 
Third molar 1,18+0,14 0.63 +0.04 1.26+0.05 0.60 + 0.08 








*Each value is expressed in millimeters and is the average of measurements on twenty-five 
teeth from different subjects. 


The maxillary first molar has six rounded, well-formed cusps. Three 
cusps are on the buccal side and three are on the lingual side. The cusps 
on the lingual side are broad and rounded, while those on the buceal side 
are short, pointed like a cone, and broad at the base. The lingual cusps are 
separated from one another by narrow grooves with steep sides, whereas the 
bueeal cusps are separated by crescent-shaped, shallow grooves. The disto- 
lingual cusp is the largest of the cusps. 

The maxillary first molar has three roots—two buceal and one lingual. 
The mesiobuceal root is broad, extends up to the mesiolingual side, and has 
a slight curvature with its convexity toward the anterior side. This is the 
largest root of the maxillary molars. The distobuceal root is short, well 
rounded, and tapers to a sharp point at the apex. It shows a marked curvature 
with its convexity to the distal side. The distolingual root is short, thin, and 
straight. The length of this root is about the same as that of the distobuccal 
root. The approximate lengths of the mesiobuceal, distobucecal, and disto- 
lingual roots in an adult rice rat are 1.7, 1.2 and 1.2 mm., respectively. 

The maxillary second molar is smaller in size than the maxillary first 
molar. Each molar has four cusps—two on the palatal side and two on the 
lingual side. The lingual cusps are broader and more rounded than the 
buecal cusps. The lingual cusps are separated from each other by a shallow, 
straight suleus, whereas the cusps on the buceal side are surrounded by 
erescent grooves. The mesiolingual cusp is the largest. 





PERIODONTAL DISEASE IN RICE RAT. I 597 


The maxillary second molar has three roots—two buccal and one lingual. 
The mesiobuceal root is short, rounded, and sharply pointed at the apex, with 
a slight curvature to the mesial side. The distobuccal root is longer and 
thicker and has a pronounced curvature, with its concavity toward the mesial 
side. The lingual root is flat, broad, and rectangular in shape. It extends 
from the mesiolingual end almost to the distolingual end. The apex is flat 
and broad. The approximate lengths of the mesiobuceal, distobucecal, and 
lingual roots are 0.7, 1.0, and 1.2 mm., respectively. 

The crowns of the maxillary third molars are the smallest. There are 
three ill-defined eusps, placed in a triangular fashion, mesiolingually, mesio- 
bueeally, and distally, with the mesiolingual cusp being the largest. They 
are separated by superficial sulci. The crown form is triangular with its 
base mesial and apex distal. 

The maxillary third molar has three roots—two buccal and one lingual. 
The mesiobuceal root is short, rounded, and sharply pointed at the apex with 
a prominent curvature with concavity toward the distal side. The distobuccal 
root is longer, thicker, and broader, and is straight and broad at the apex. 
The distolingual root is broad and slightly rounded. The approximate lengths 
of the mesiobueceal, distobuceal, and distolingual roots are 1.0, 1.2, and 1.3 
mm., respectively. 

The mandibular molars have characteristics which are, in some respects, 
the reverse of the maxillary. The first molars are the largest, with a gradual 
reduction in size in the second and third molars. The buccal cusps are bigger, 
more rounded, and prismlike. The buccal sulci are deeper, with steep sides. 
The lingual sulci are broader and shallow, indistinct at some places, and 
crescent-shaped around the lingual cusps. The long axis of the teeth inclines 
slightly to the lingual side. 

The crown of the mandibular first molar is triangular, its base being at 
the distal side and the apex at the anterior side. It has five cusps—two buccal, 
two lingual, and one mesial. The buccal cusps are large and broad, and are - 
separated by vertical sulci, whereas the lingual cusps are smaller and pointed 
and are separated from each other by crescent-shaped sulci. The distobuccal 
cusp is the largest. The mesial cusp is slightly elongated and is not sharply 
pointed. 

The mandibular first molar has two roots—one anterior and the other 
posterior, The anterior root is well rounded, broad at its crown, becoming 
narrow with a conical apex. The posterior root is broad and flattened out 
buecolingually, with a slight taper downward but a broad apex. The approxi- 
mate lengths of the anterior and posterior roots are 2.0 and 1.9 mm., respectively. 

The crown of the mandibular second molar is almost square. It has 
four distinet eusps—two buccal and two lingual. The buccal cusps are larger 
than the lingual cusps and are separated by a deep, elliptical suleus. The 
lingual cusps are separated by crescent-shaped, shallow sulci. All four cusps 
have a pattern similar to those of the first molars. The mesiobuceal cusp is 
the largest. ' 
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The mandibular second molar has three roots—mesiobuceal, mesiolingual, 
and distal. The mesiobuccal and mesiolingual roots are fused together, for 
the most part, except at the lower end where there is a bifureation. A prominent 
suleus at the line of fusion of these roots is visible. These roots are thin and 
rounded, and taper to form a conical apex. The distal root is thick, broad, 
and flattened out at the apex. It shows a very faint, short sulcus near the 
apex and does not bifurcate. The mesial roots have coneavities toward the 
mesial side. The approximate lengths of the mesiobuceal, mesiolingual, and 
distal roots are 1.5, 1.5, and 1.6 mm., respectively. 

The mandibular third molar has three ecusps—mesiolingual, mesiobuceal, 
and distal. These cusps are not well defined except in the largest, the mesio- 
buecal cusp. A shallow, elliptical groove on the buccal side separates the 
mesiobuecal cusp from the distal cusp. A crescent-shaped groove surrounds 
the mesiolingual cusp. The distal cusp is flat and poorly defined. 

The mandibular third molar has two roots—mesial and distal. The mesial 
root is broad, flattened out buccolingually, and shows a faint suleus at the 
center. The distal root is rounded and tapers into a conical, pointed apex. 
The approximate lengths of the mesial and distal roots are 1.3 and 1.6 mm., 


respectively. 


TABLE II. CALCIFICATION AND ERUPTION TIMES FOR THE TEETH OF THE RICE RatT* 








INITIAL RADIOGRAPHIC COMPLETE ERUPTION 
EVIDENCE OF INITIAL EVIDENCE OF CROWNS—TEETH 
TOOTH CALCIFICATION OF EMERGENCE | IN OCCLUSION 








Incisors 
Mandibular Before birth 2 
Maxillary Before birth 4 


Molars 
First mandibular 
First maxillary 
Second mandibular 
Second maxillary 
Third mandibular 
Third maxillary 


*Figures expressed in days postnatally. 








The evaluation of the state of eruption and the extent of calcification of 
the teeth were made by the method described by Shaw and his associates** 
and are given in Table II. Forty-two immature rats, aged 2 to 41 days, were 


used for this evaluation. 


Histopathology of Periodontal Lesions 


The oral tissues of sixty-two rice rats, 2 days to 23 months of age, were 
examined under the binocular microscope at a magnification of 15 diameters. 
No periodontal lesions were observed in rice rats that were 14 days of age or 
less. The earliest evidence of abnormalities in the periodontium was noted 
in 16-day-old rats whose second molars were only partially erupted. Typical 
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periodontal lesions of varying degrees were observed among all the rats 
\6 or more days of age. Marginal gingivitis was acompanied by edema and 
ulceration, with the formation of deep pockets that often were filled with 
food debris and hair. Salivary caleulus was frequently observed on the mesial 
surface of the first molars, but not elsewhere. Lesions were ebserved between 
the bueeal and lingual surfaces of the teeth and the gingival tissue, as well 
as in the interproximal spaces. A higher frequency and a greater severity 
of abnormalities were noted in the mandible than in the maxilla. Mandibular 
lesions were about 35 per cent more severe than those of the maxilla. The 
periodontal tissues of the palatal or lingual side were approximately 35 per 
cent more severely affected than the tissues of the buccal side. There was 
a high degree of bilateral symmetry in the distribution of the lesions. The 
decreasing order of frequency of occurrence and severity of periodontal lesions 
was: mandibular first molar, maxillary first molar, mandibular second molar, 
mandibular third molar, maxillary second molar, and maxillary third molar. 
The severity in the mandibular first molar was about 2.3 times higher than 
in the maxillary third molar. 

The gingival tissue of these animals had lost its normal color and contour 
around the area of the periodontal lesions. The gingiva was not firmly attached 
to the teeth, and in many areas a space of varying width was observed between 
the teeth and the gingiva. Varying amounts of alveolar resorption were ob- 
served upon stripping the soft tissues. In most animals, the degree of resorption 
was correlated reasonably closely with the gross appearance of the soft tissue 
lesions (Figs. 8 to 11). 

Molar teeth in several animals were mobile; the degree of mobility was 
not as closely dependent upon the grossly visible severity of the associated 
periodontal lesions as upon the degree of alveolar resorption. Extreme mo- 
bility was observed for several teeth, while still others had been exfoliated. 
Labioversion of the maxillary third molars and linguoversion of the mandibular _ 
third molars were also observed. 

Representative quadrants from eight of these sixty-two rice rats were 
selected for histologie examination. Thin serial ground sections of hard tissues 
with soft tissues in situ were prepared by the method described by Sognnaes 
and associates*® and by Sognnaes.*° Decalcified sections were prepared by 
the method of Morse*! and stained with hematoxylin and eosin. 

In histologic preparations, the following degenerative changes in the 
epithelium were observed: absence of the hornified layer and extensive sub- 
epithelial infiltration with inflammatory cells, leukocytes, polyblasts, and plasma 
cells. The interdental papillae showed evidence of changes in the fibers of 
the gingival corium. The fibers were blotehy in character and degenerated in 
several specimens. The overlying epithelium proliferated into the gingival 
corium. A downward growth of the epithelial attachment was also observed. 

The periodontal membrane was thick and edematous. There was a marked 
diminution of cells in the periodontal membrane. The principal fibers at the 
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Fig. 8.—Left maxillary molars. Note impaction of hair and food debris in the lingual 
pockets, a relatively advanced stage of periodontal disease. 

Fig. 9.—Specimen of Fig. 8 after the removal of soft tissues. Note advanced alveolar 
bone resorption. 

Fig. 10.—Right maxillary molars. Note advanced periodontal disease with heavy im- 
paction of hair and food debris and the recession and reflection of gingival margin. 

Fig. 11.—Specimen of Fig. 10 after the removal of soft tissues. Note severe alveolar 
bone resorption and loss of almost all the alveolar bone surrounding the third molar, which 
is highly mobile. 

Figs. 12 to 14.—Photomicrographs of serial ground sections stained with hematoxylin 
and eosin. 

Fig. 12.--Maxillary first molar. Note root cavitation, invagination of epithelium, and 
bone resorption at the bifurcation of roots. (Magnification, x36; reduced 1%.) 

Fig. 13.—Maxillary first molar. The granulation tissue at the periapical area and 
impaction of hair at the bifurcation of roots and in the interdental space are seen. (Magnifi- 
cation, X50; reduced }%.) 

Fig. 14.—Mandibular third molar. Hair lodgment interdentally and at the bifurcation 
of roots. (Magnification, x50; reduced \%.) 
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lingual side and at the bifureation of the roots had lost their characteristic 
arrangement. These fibers were disoriented and degenerated and showed an 
infiltration of inflammatory cells. In a few specimens the periodontal mem- 
brane at the bifureation of the roots was completely degenerated. Neither the 
osteoblastic nor the cementoblastic layers were visible. 

Examination of the supporting and interdental bone showed evidence of 
resorption and osteoporosis, Osteoclasts were seen outnumbering the osteo- 
blasts resulting in essentially no new bone formation or repair. Root re- 
sorption and root cavitation into which the epithelium had grown were ob- 
served in a few specimens (Fig. 12). 

In numerous, extensive areas, the alveolar bone had lost its compactness 
with extensive deviation from the normal arrangement of trabeculae. Varying 
amounts of alveolar resorption were apparent. In a few specimens complete 
destruction of the interdental alveolar process was observed. There was a 
considerable amount of bone destruction at the bifurcation of the roots which 
was replaced by a loose, edematous, granulation tissue. At the periapical area, 
granulation tissue and vacuoles were seen frequently (Fig. 13). Impaction 
of hair and food debris were observed as far as the tip of the roots and at 
the bifureation of the roots (Fig. 14). 


Discussion 


Two categories of etiological influences are believed to be of importance 
in the production of periodontal disease: (1) local factors, such as calculus 
and trauma, and (2) systemic factors, including genetic constitution, nutritional 


deficiency, endocrine disturbance, drug administration, and infectious disease. 
A variety of studies with several species of laboratory animals have been under- 
taken during the last two decades in an effort to establish sound procedures 
for the evaluation of the relative importance of the etiological influences just 
named. In numerous of these studies, the periodontal lesions produced experi- 
mentally were dissimilar in clinical and histologic detail to the human disease 
syndrome. In other laboratory studies, lesions of the periodontium occurred - 
either in relatively unpredictable fashion or after the imposition of highly 
unphysiologie traumatic circumstances. 

The hamster has given promise in periodontal investigation due to its 
relative proneness to the production of periodontal lesions under laboratory 
conditions. Lesions of the periodontium have been described after maintenance 
for fifteen to sixty-five weeks on soft-textured, high carbohydrate diets.** ** **-** 
In the hamster, these abnormalities occur more frequently in the maxilla than 
in the mandible, with the most frequent occurrence in the maxillary third 
molar.** 

In the rice rat, periodontal lesions were found to occur in varying degrees 
of severity in practically every animal between 10 and 15 weeks of age, with 
the first evidence of gross abnormality in 16-day-old subjects. Unlike the 
distribution of lesions in the hamster, but similar to the distribution in man, 
the mandibular molar teeth of the rice rat are more severely affected than 
the maxillary molars. 
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The role played by calculus in the formation of periodontal lesions in 
the rice rat appears to be minimal. Although calculus was frequently observed 
on the mesial surfaces of the first molars, it did not oceur with any degree of 
frequency on other surfaces of the first molars or on surfaces of the second 
and third molars. Only rarely did caleulus appear on molar surfaces that were 
in contact with periodontal lesions. 

The diet consumed by the rice rats in this survey was laboratory chow 
in pellet form or a mixture of whole grains. Each of these diets required 
extensive chewing, and mechanical injury to the soft tissues of the oral cavity 
may have occurred in the process of masticating the hard particles in either 
diet. Soft deposits of food debris were not common around the necks of the 
teeth until grossly visible evidence of periodontal breakdown was observed. 
With extension of the periodontal disease process, however, major amounts of 
food accumulation were observed often accompanied by the extensive impaction 
of hair. At the present time, the extent to which food accumulation and hair 
impaction precede or follow periodontal tissue destruction cannot be defined. 
The seeming lack of close correlation between both the time and the volume 
of accumulation of foreign material with the degree of periodontal breakdown 
and the early onset of the lesions suggest a predisposing systemic influence. 

The present information does not permit speculation as to the relative 
influence of local and systemic factors in the causation of periodontal lesions. 
However, this information does suggest the need for further studies on the 
rice rat to determine whether procedures can be developed for its satisfactory 
use in detailed periodontal research. 


Summary 

1. The oral tissues of sixty-two rice rats, 2 days to 23 months of age, were, 
examined. 

2. The anatomy of the teeth and the times of eruption of the molar teeth 
of the rice rat have been described. 

3. A high incidence of periodontal disease was observed, which was charac- 
terized by gingival recession, periodontal pockets filled with hair and food 
debris, severe alveolar resorption, and mobility of teeth. 

4. This species of rodent, which has not been studied previously, gives 
promise of being a helpful subject in periodontal research. 

We wish to express our appreciation to Merck & Company, Inc., Rahway, New Jersey, 
for the supply of B complex vitamins and to Dr. Victor Schwentker, Tumblebrook Farm, 


Brant Lake, New York, for his willingness to increase his stock colony of rice rats sufficiently 
to permit a variety of experimental studies with these animals, 
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PRINCIPLES OF THE TREATMENT OF PERIODONTAL DISEASE 


Maynarp K. Hine, D.D.S., INDIANAPOLIS, INp. 


ERIODONTAL diseases are the most common cause of the loss of teeth in 

the adult; yet, to a large extent, they can be prevented or checked before 
serious damage is done. All of the many treatments given patients in the past 
have failed to reduce the incidence of periodontal disease, since treatment of 
the disease still remains an individual problem, with the dentist required to 
study each individual case and plan the treatment according to its needs. 

Unfortunately, no one has yet discovered the cause for periodontal dis- 
eases; it is now generally acknowledged that the etiology of periodontal dis- 
ease is complex and that usually many causative factors are involved. The 
etiological factors can be divided into two main groups: (1) local irritations 
and (2) predisposing or systemic disorders. Actually, all cases of periodontal 
diseases result from a combination of factors belonging to both groups; in cases 
where the tissues involved have good resistance only a slight pathologie change 
may result from rather severe local irritation, whereas in other cases a rela- 
tively mild local irritation inflicted on tissues already weakened by some sys- 
temic disorder may cause severe involvement. 

There still is no universally accepted classification for periodontal diseases, 
but it is generally accepted that they include inflammatory disorders of the 
gingiva (gingivitis) and the periodontium (periodontitis), dystrophic or de- 
generative disorders of the gingiva (gingivosis) and the periodontium (perio- 
dontosis), and combinations of inflammatory and degenerative conditions (perio- 
dontitis complex). 

While it is true that much must be learned regarding the etiology of perio- 
dontal diseases, there is a somewhat general agreement upon the basie prin- 
ciples to be followed to insure adequate results of treatment. Periodontists 
differ regarding the specific type of instrument to be selected, when to employ 
surgery, the amount of pressure to be used in placing a pack after surgery, 
and other details, but the basic principles of treatment are rather universally 
accepted. Successful treatment will result only if all these basic principles 
are followed. 

The techniques required for the treatment of periodontal diseases are not 
difficult and can be mastered by all general practitioners who are willing to 
put forth the care, time, and thought required. The aim of this presentation 


From the School of Dentistry, Indiana University. 


Read before the eleventh annual meeting of the American Institute of Dental Medicine, 
The Desert Inn, Palm Springs, California, Nov. 2, 1954. 
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s to emphasize the basic fundamentals of treatment of periodontal diseases 
nd to mention, but not deseribe in detail, techniques that can be employed to 


atisfy these fundamentals. 


Objectives of Treatment 


Adequate treatment of periodontitis must include procedures which will 
naintain health for months and, with periodical help from a dentist, for years. 
No treatment can be considered successful if, after a few weeks, the gingival 
issues return to an inflammatory condition with the supporting tissues tender 
and inflamed or with teeth bathed in suppuration. 

Maintenance of health depends almost entirely upon removal or correction 
if the eauses of disease. Obviously, if caleulus is not completely removed, if 
food impaction continues, if diet is inadequate, or if any local or systemic fac- 
tor which lowers the resistance of the periodontium remains uncorrected, healthy 
oral structures cannot be maintained. It is equally obvious that, even when 
all known etiological factors are removed, if the oral care is then neglected by 
the patient the oral condition will be unsatisfactory within a few months. 

After successful treatment, the gingival tissues should be a pale coral 
pink with a firm, well-stippled, ‘‘orange peel’’ surface, and should be resistant 
and insensitive to slight trauma. The teeth should be held firmly in position 
and no suppuration should be present. 

To accomplish this result, the following five objectives should be considered : 


1. All forms of local irritants must be removed or corrected. 
2. All dental operations that will help maintain supporting tissvies 
in a healthy condition should be completed. To accomplish this, the 
treatment plan often will include occlusal equilibration, correction of 
improper contact areas, contouring of poor dental restorations, and 
perhaps a gingivectomy to reduce deep pockets or gingivoplasty to cor- 
rect gingival contours, so that the patient can maintain oral health. 
3. When necessary, the diet and all systemic conditions that tend 
to interfere with the health of the oral tissues should be corrected. 
4. Patients should be taught the importance and the techniques for 
maintaining the supporting tissues of the teeth in a healthy condition 
by adequate hoine care. 
5. Patients must be convinced of the importance of regular and 
frequent follow-up examinations. 
One need not debate which of these five basie objectives is most important 
any longer than one would argue which leg of a race horse is most important 
in winning a race. 


1. Removal of Local Irritations——The best information available sug- 
gests that the etiological factors in all cases of periodontal disease are many, 
with local irritaticns and systemic deviations from normal interrelated in a 
complex manner. In 1941 Becks’ stated: ‘‘The pathogenesis of paradentosis 
is different in nearly every ease.’’ The only change I would make in this 
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statement today is the spelling of the word paradentosis. Consequently, the 
treatment of choice will vary from case to ease and can be selected only after 
a eareful analysis has been made. Correct diagnosis and treatment planning 
probably are more essential in periodontology than in most other phases of 


dentistry. 

No one denies the fact, however that removal of local irritants is essential 
in the treatment of every case of periodontal disease. Whether the technique 
employed is limited to prophylactic procedures or includes surgical intervention, 
ocelusocondylar harmonizations, splinting of teeth, dietary supplementation, or 
other measures, prophylactic procedures must be followed carefully before 
satisfactory results can be obtained. 

Since prophylaxis is defined as the ‘‘prevention of disease’ 
from disease,’’ technically most dental operations are ‘‘prophylactic.’’ Opera- 
tive restorations are placed to prevent pulpitis, bridges are placed to prevent 
malocclusions, and extractions are made to prevent infection, so it is wise to 
consider such routine dental operations as ‘‘preventive.’’ By common usage, 
a prophylaxis in dentistry is usually considered as referring to procedures de- 
signed to make the exposed surfaces of teeth perfectly smooth and free from all 
ealeareous deposits, stains, and debris. In addition, we should include the re- 
moval of overhanging margins of restorations, correction of faulty contacts and 
improper contours of teeth and restorations, and relief from excessive stresses 


’ 


or ‘‘guarding 


on teeth. 
Prophylactic procedures are indicated for the following stages of treatment : 


1. As procedures to prevent periodontal disease: Although no 
satisfactory statistics are available, every clinician is convinced that 
periodontal disease usually can be prevented by careful prophylactic 
procedures routinely performed before damage has occurred to the 
tooth attachment apparatus. Adult patients should be seen at regular 
intervals so that calcareous deposits can be removed and the oral 
hygiene of the patient kept at a high level. Some patients must be 
seen every three months, but twice-yearly appointments are adequate 
for most patients. 

2. As an essential part of the treatment of periodontal disease: 
Cases of gingivitis due to local irritation and mild cases of perio- 
dontitis can be treated satisfactorily by simple prophylactic procedures. 
If pathologie pockets do not exceed 3 mm., and in some cases 4 mm., 
treatment by prophylaxis alone produces adequate results. 

3. In the maintenance phase of periodontal disease treatment: 
After completion of treatment by any technique, prophylactic pro- 
cedures are needed to maintain healthy gingival tissues. This main- 
tenance phase is most important if the supporting tissues are to re- 
main free from inflammation; only with good prophylactic care can 
oral health be maintained for long periods of time. 
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Just prior to World War II, Willman? reported that almost 1,000 differ- 
‘nt instruments had been designed to remove calcified deposits from teeth and 
to make the ‘‘hard tissue side’’ of pathologie pockets smooth. This immense 
variety means simply that no one set of instruments has been designed which 
can remove all deposits from all surfaces of teeth to the complete satisfaction 
of all dentists. As Willman states, ‘‘It is the operator that scales the teeth, 
not the instrument.’’ 

Certainly, no one instrument has yet been designed which can scale ef- 
ficiently, and without undue damage, all surfaces of all teeth; therefore, a set 
of instruments should be chosen to suit the operator and the ease to be treated. 

The instruments selected should meet the following requirements: (1) the 
sealers should be delicate so that they can be inserted into deep pockets with- 
out unduly damaging the soft gingival tissues; (2) the sealers should be so de- 
signed that at least one of them ean reach easily each exposed surface of each 
tooth; (3) the sealers should be of a type which can be sharpened easily. 

Incidentally, the airbrasive technique is of little value in my hands, since 
it removes only exposed deposits and teeth so cleansed still must be polished 
in the routine manner in order to give them a high luster. 


2. Completion of Dental Operations.—If the prophylactic procedures are 
followed carefully in a ease of periodontitis, the inflammation in the support- 
ing tissues gradually disappears, since the soft tissues around the teeth have 
an excellent blood supply and include all the elements needed for healing. The 
‘‘soft tissue side’’ of the deep pockets is quickly covered with epithelium, which 
protects the connective tissue from bacterial invasion and at the same time 
forms a barrier to reattachment of periodontal membrane by deposition of a 
new layer of cementum. 

Much has been written in the past several years regarding reattachment 
and it is now rather generally accepted that, from a theoretical point of view, 
if this epithelial barrier could be completely destroyed, reattachment could 
follow. Experimental evidence suggests that true reattachment can occur in 
cases where the gingival tissues are not inflamed, but not if there is severe gingi- 
val inflammation.’ Although many authors have reported clinical cases of 
reattachment of periodontal membrane in deep pathologie pockets, acceptable 
scientific evidence is searece. Clinical experience has convinced me that true 
periodontal membrane reattachment does occur, but not often; usually a deep 
pocket heals because the epithelial lining is good and because the tissue grips 
the tooth tightly. 

In cases of advanced periodontal disease, where there are pockets deeper 
than 4 mm., the soft tissues lining the pockets usually do not return to normal; 
nor do they remain long free from inflammation if only prophylactic proce- 
dures are followed. Also, it is difficult to make the ‘‘hard tissue side’’ of the 
pocket perfectly smooth. Since the presence of even tiny spicules of caleulus 
interferes with complete epithelization of the pocket, exposed connective tissue 
remains infected and inflamed. In such eases, the depth of the pocket should 
be reduced to as near zero in depth as is feasible. Surgical intervention (gingi- 
vectomy) is generally accepted as the method of choice for removing the soft 
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tissue side of the pathologic pocket; diathermy and chemical cautery are seldom 
used by most periodontists except for isolated areas. Gingivectomy is indicated 
primarily to treat suprabony pockets not deeper than 8 mm., provided several 
teeth are involved. Gingivectomy is contraindicated while the gingivae are 
acutely inflamed if the mouth cannot be cleansed because of exposed bifurcations 
and trifureations, malocclusions, ete., and if the patient is suffering from a 
lowered general resistance. It should be emphasized that gingivectomy is not, 
in itself, a eure for periodontal disease to the same extent that removal of an 
appendix cures appendicitis. It is still necessary for the periodontist to fulfill 
all the other objectives mentioned in this article if results are to be satisfactory. 

Occlusal equilibration also is often required in order to make certain that 
forees abnormal in amount or direction are not being placed on certain teeth. 
Young patients in robust health probably will have supporting tissues capable 
of withstanding excessive forces, but as persons grow older, tissues often lose 
this ability. Also, loss of alveolar bone will accentuate the overloading of the 
remaining tooth attachment. Consequently, premature contacts, ‘‘plunger 
eusps,’’ poorly contoured restorations, ete., should be located and corrected. 
Careful ‘‘selective’’. grinding, reconstruction of occlusal plane, and perhaps 
orthodonties should be used to balance occlusal forces and improve masticatory 
relations between teeth. 

Splinting of mobile teeth during treatment also is often advisable, since 
excess mobility, in itself, is an irritant and can interfere with healing. 

If excessive amounts of fibrous gingival tissue are present, surgical re- 
moval (gingivoplasty) is indicated, to produce gingival contours that the pa- 
tient ean keep hygienic. In fact, both gingiveectomy and gingivoplasty should 
have as their objective the creation of a relationship between soft tissues and 
teeth which the patient can keep free of debris and in a healthy condition. 


3. Correction of Systemic Factors Predisposing to Periodontal Disease.— 
It is now generally accepted that the general health of a patient with perio- 
dontal disease must be evaluated and considered in treatment planning. The 
old truism, ‘‘It is more important to know what kind of patient has the disease, 


than what kind of disease the patient has,’’ applies to periodontology in three 
ways. First, the severity and speed of development of the inflammatory type 
of periodontal disease are dependent upon the ability of the supporting tissues 
to withstand local irritations. Second, the suceess of therapy, whether it be 
surgical or not, depends upon the ability of the tissues to heal. Third, some 
systemic disorders complicate, if not actually cause, periodontal disease (perio- 
dontosis). Periodontists, then, must evaluate the patient’s general health and 
take steps to make it optimal, if best results are to be attained by periodontal 
therapy. 

The literature is filled with references to cases of periodontosis caused by, 
or at least coincident with, some systemic disorder. Apparently, every endo- 
erine imbalance and most deficiencies in nutrition have been blamed for ecaus- 
ing degenerative changes in the periodontium. 





PRINCIPLES OF TREATMENT OF PERIODONTAL DISEASE 609 


Animal experiments have shown conclusively that dietary deficiencies can 
interfere with the integrity of the periodontium. For example, Ziskin‘ and 
his colleagues were able to produce extensive destruction of the periodontium 
in rats by feeding diets deficient in pantothenic acid, and Goldman’ reported 
degenerative changes in the periodontium of monkeys and rats fed diets de- 


ficient in protein. 

Becks® and his co-workers have shown similar results. It is beyond the 
scope of this article (and its author) to discuss the nutritional aspects of perio- 
dontal disease in detail; the reader is urged to read the articles by Walsh,’ 
King,® and Frandsen.°® 

Beube’® summarizes the current status of nutrition and periodontal disease 
concisely as follows: ‘‘At the present time, well-controlled clinical research on 
patients has failed to provide proof that any given substandard diet has a 
specifie deleterious effect on the periodontal tissues. Furthermore, the unbal- 
aneed diets eaten by many or perhaps most patients have not been shown to be 
related to the various gingival and periodontal disorders commonly seen ef 

It may be safely assumed, however, that the periodontium is as sensitive 
to subelinical nutritional deficiencies as all other body tissues, and in the same 
degree or perhaps more so. Therefore, periodontists should emphasize the 
importance of good nutrition to all patients with periodontal disease. It will 
benefit any patient to be placed on a sound nutritional regime, and results will 
not be optimal if nutrition is poor.” 


4. Techniques for Home Care by Patients With Periodontal Disease.— 
Periodontists readily admit that good daily home care by a patient with perio- 
dontitis is an essential part of any satisfactory system of treatment. Most 
periodontists also are convinced that prevention of periodontal disease and 
maintenance of reasonable oral cleanliness can be accomplished only if patients 
are willing and able to perform daily the few simple procedures required to 
cleanse the oral cavity. Yet, most dentists spend little time in teaching their 
patients how to eare for their mouths and even less time in teaching the value 
of home eare. 

A critical study of dental literature leads to the conclusion that healthy 
gingival tissue ean be maintained if any one of many different toothbrushing 
techniques are used correctly. In fact, analysis of various techniques indicates 
that the one important factor common to all procedures is the thoroughness 
with which a brush is used to free the teeth of debris and to massage gingival 
tissues lightly. To get good results, the toothbrush should be used methodically, 
regularly, and earefully; the actual direction of the stroke is of secondary im- 
portanee. It is generally agreed that the brushing should be done in a manner 
which will not allow the ends of the bristles to irritate the gingival tissue; the 
sides of the bristles should be pressed against the soft tissues. As much lateral 
pressure as the patient can tolerate should be used. 

Aims of toothbrushing: Toothbrushing aids in the maintenance of oral clean- 
liness; this helps in the prevention of periodontitis, and perhaps dental caries, 
and certainly improves the comfort and esthetics of the oral cavity. 
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To be specific, the toothbrushing technique used should accomplish the 
following : 

1. It should remove from the teeth all food debris, accumulations 
of microorganisms, and recently deposited unealcified supragingival eal- 
culus. 

2. It should dislodge collections of food debris and accumulation 
of microorganisms from the interproximal spaces below contact areas 
and between the teeth. 

3. It should gently massage gingival tissues to promote good blood 
supply and adequate keratinization of epithelium. 

4. It should not irritate or lacerate gingival tissues. The ‘‘pink 
toothbrush’’ from bleeding gums indicates the presence of gingival 
inflammation or improper brushing technique. 


If the toothbrushing procedure employed by a patient does not meet these 
aims, another technique should be recommended. A different stroke should 
be tried, or perhaps a longer brushing time should be used. Also, careful use 
of a sound, hard, wooden toothpick often will be of value in assisting the tooth- 
brush in dislodging accumulated debris from interproximal spaces and, at the 
same time, massage and recontour gingival tissues. Correct use of dental floss 
and dental tape is occasionally indicated to improve cleansing of interproximal 
surfaces and spaces. Mild mouth rinses occasionally may aid in oral cleanliness, 
primarily because of their mechanical action. 

Gingival massage: Some periodontists (Lyons,'* '* Loeb,'* and Ziskin’’) 
have questioned the value of gingival massage in the treatment of periodon- 
titis, pointing out that the acceptable scientific evidence is not available. It 
is true that massage with a truthbrush ean be harmful if improperly performed, 
if local irritants are present, or if an aeute inflammation exists. Toothbrushing 
is contraindicated in eases of acute gingivitis (as acute necrotizing gingivitis) 
and acute periodontal abscesses. The toothbrush must be used with care in 
eases of desquamative or atrophic gingivitis or severe gingivitis due to a dietary 
deficiency or a blood dysecrasia. Flabby gingival tissue can be cut to ribbons 
by harsh brushing with a stiff-bristle brush. Even healthy gingiva can be so 
irritated by improper use of too harsh a brush that a gingivitis or recession 
ean result. 

Of course, one would expect gingival massage to be ineffective, if not 
actually harmful, if performed in a mouth with subgingival caleulus present; 
pressing the gingival tissues against a tooth surface with a spicule of caleulus 
on it is about as desirable as pushing the tissues against coarse sandpaper. How- 
ever, after all local and systemic factors causing gingivitis or periodontitis have 
been corrected, gentle massage will hasten the return of gingival tissue to 
health and will tend to make these tissues more resistant to future irritants. 
The following four reasons are offered to defend the view that gingival massage 


is desirable: 


1. The effects of massage to other parts of the body are well known. 
Kovaes’® wrote, in his Manual of Physical Therapy: ‘‘Chronie inflam- 
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matory changes in the tissues caused by trauma or infections, and their 
after-effects, local edema, indurations and infiltrations, and extravasa- 
tions of blood are favorably influenced by appropriate massage move- 
ments. This is due to the speeding up of the movements of the venous 
and lymphatic circulation, to the pushing effect on the extravasated 
blood and to the mechanical stretching of the string and bands of con- 
nective and fibrous tissue.’’ 

While he does not mention the oral mucous membranes, Kovacs’ 
states: ‘‘Upon the skin, massage exerts a mechanical stimulation, its 
immediate effect being a dilatation of the capillaries, accompanied by 
a subjective feeling of warmth. This hyperemia is only temporary, 
disappearing as soon as the reaction of the capillary vessels ceases. 
Massage exerts a cleansing effect on the superficial layers of the epi- 
dermis. In the subeutaneous tissue massage also promotes the move- 
ment of fluids and loosens the elastie layer, thus making the skin more 
firm. The blood vessels are effectively emptied by massage.’’ (This is 
true in the gingiva also, for a definite blanching occurs under pressure 
of the toothbrush.) ‘‘Thus the links in the chain of physiological 
phenomena produced by massage are arterial stimulation, active hyper- 
emia, more active nutrition secretion, excretion and absorption, in fact 
more rapid and more thorough metabolism, and increased functional 
activity in the part or parts subjected to massage.’’ Such changes un- 
doubtedly oceur in the gingival tissues following massage, and result 
in a firmer, more resistant gingiva. 

2. It has been shown that gentle massage will cause keratinization 
of the epithelial layer of the gingiva in man and in dogs. Controlled 
studies by Robinson and Kitchin" lead them to conclude that brushing 
the gingiva inereased keratinization of the surface epithelium. We 
believe that increased keratinization will result in an increased re- 
sistance to trauma by the gingival tissues, and hence is desirable. 

3. Clinieal observations of the condition of the gingiva of cases 
with adequate gingival massage, as compared with cases where the 
massage has been poor, indicate that gentle massage is helpful. This 
represents an opinion, not a scientifically proved fact, but many ob- 
servations, coupled with the expressed opinions of most periodontists, 
lead one to conclude that gingival massage is desirable. No one can 
deny that function is important in the maintenance of oral health and 
the toothbrush offers the best substitute known for vigorous mastication. 

4. There are at least two clinical research experiments that sug- 
gest that gingival massage is beneficial. Beube'® reports an observation 
of patients with a marginal gingivitis which apparently was due to 
poor home care and accumulated irritants. Teeth were scaled daily 
for several weeks; one side was brushed in the patient’s usual manner, 
and the opposite side was brushed using a technique which cleaned and 
massaged more adequately. The inflammation disappeared on the well- 
brushed side but persisted on the poorly brushed side. 
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Recently, a group of dental students at Indiana University were asked 
to brush on only one side of their mouths for a period of two weeks. At the 
end of that time their mouths were examined; the majority showed no difference 
between the brushed and unbrushed sides. However, several complained of a 
gingivitis on the unbrushed side. One case showed a most striking difference. 
The patient reported that shortly after the experiment began, the teeth on 
the unbrushed side felt dirty as though covered with a thin layer of felt. 
(Gingival tissues became sensitive and bled when that side was used in mastica- 
tion. At the end of two weeks the results were striking. For the next two 
weeks, the patient massaged the gingival tissues and brushed the teeth on the 
other side, ignoring the side previously brushed. After two weeks, gingivitis 
was again present on the unbrushed side. The patient then brushed on both 
sides of the mouth and the gingivitis disappeared completely. The experiment 
was repeated and the same results were obtained, thus demonstrating that in 
this patient a gingivitis could be produced at will by inadequate toothbrushing. 
No other treatment was used in the experiment. 

It is true that many patients have healthy gingival tissues without brush- 
ing their teeth. It is equally true that many patients in the adult age group 
need the mechanical aid of a toothbrush in order ‘to keep their gingival tissues 
in a healthy condition. Modern diet does not furnish gingivae with the serub- 
bing action of mastication needed and hence the tissues get out of condition. 
We ean only conclude that massage is desirable, and that the toothbrush is 
the most practical way to furnish the massage that is required in order to keep 
the gingival tissues free of inflammation. 

No dentifrices available today are of proved therapeutic value in perio- 
dontitis. One of several mildly alkaline dentifrices containing an effective pol- 
ishing agent and of palatable flavor will aid in the mechanical cleansing of the 
teeth and make brushing more pleasant. 

Emphasis should be placed by the dentist on the value of home eare in the 
maintenance of good oral hygiene. Unless the patient is motivated to maintain 
good oral hygiene—carefully, tediously, and persistently—the dentist’s treat- 
ment of periodontitis, whether surgical or prophylactic, will result in only 
temporary improvement. 


5. Follow-up Examinations.—Al|1 periodontists recognize that patients who 
have had periodontal disease must be checked periodically to make certain that 
the treatments given were adequate and the patient’s home care satisfactory. 
Treatment for periodontal disease can be considered successful only if the 
gingival tissues remain firm, well stippled, pale coral pink in color, quite in- 
sensitive, and resistant to trauma and gripping the teeth firmly. If, within a 
few weeks after treatment, the gingival tissues become inflamed and bleed 
easily and if the teeth become mobile, the treatment must be labeled a failure. 
The frequency of re-examinations varies with the severity of the case, the 
rapidity of caleulus deposition, and the patient’s ability and willingness to fol- 
low instructions regarding home care. A dentist reported recently that he saw 
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one patient once a week for over a year before he could convince him of the 
importance of home eare. This is an extreme é¢ase, of course; the average pa- 
tient should be seen every four to six months. 

Reappearance of any objective symptom (hyperemia, suppuration, deepen- 
ing of gingival crevices, excessive mobility) or subjective symptom (bleeding, 
tenderness, odor, taste) will necessitate treatment for correction of the condition. 
is basie to the main- 








, 





Such ‘‘maintenance’”’ care or ‘‘interceptive treatment’ 
tenance of a healthy periodontium for any length of time. 






Prevention of Periodontal Disease 






It is the ultimate goal of the periodontist to be able to prevent periodontal 
disease and, if a patient receives adequate care from an enlightened periodontist, 
it is true that most eases of periodontal disease can be prevented. 

Obviously it would be desirable if techniques were available which would 
prevent periodontal disease in large groups, somewhat similar to the effect of 
fluorides in reducing the incidence of dental caries. Before that goal can be 
reached, however, much research is needed. There are four obvious avenues 
that research must follow in order to improve the periodontal health of the 









general population : 






1. Studies should be made to determine the incidence of perio- 
dontal disease. Actually, little is known of its epidemiology and, of 
course, until a ‘‘base line’’ has been established it will be difficult to 
test methods of prevention of periodontal disease. 






2. Studies on the nutritional and metabolic aspects of periodontal 
disease must be continued. Work similar to that done by Dr. Becks 
and his colleagues is most important and should be expanded. As Dr. 
A. J. Linek’® wrote recently, correlated controlled research in this field 
is needed and could lead our profession in becoming the most enlight- 
ened group that is responsible for the health of the human body. 







3. Methods must be found for preventing calculus formation. 
The etiology of dental caleulus is still not completely understood; 
studies must be continued so that we can learn how to prevent the 
formation of caleulus. 

4. Studies designed to improve the techniques of treatment of 
periodontal disease are to be encouraged. We must learn to take ad- 
vantage of the research that is being done on nutrition, on the anti- 
bioties, ete., so that the techniques of treatment can be more effective. 











Incidentally, it is disappointing to note that in the four most recently 
published textbooks on periodontology, the word prevention occurs in the index 






of only one. 
Summary 






It is generally accepted that treatment of any case of periodontal disease 
is dependent upon correct analysis of etiological factors. Treatment must in- 
clude local procedures to remove all causes of local irritations, and to place 
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the mouth in such a condition that the patient can keep it in a state of health. 
This often must inelude occlusal equilibration, splinting of teeth, and surgical 
intervention. Coupled with this must be careful attention to the patient’s gen- 
eral health, daily home care by the patient, and regular check-up examinations. 

If these general procedures are followed adequately, results will be good; 
if any one of them is neglected, failure will result. 
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THE EFFECT OF CLORPACTIN* ON GINGIVAL DISEASE 
Preliminary Report 


M. Micuaet CouHEeN, D.M.D., AND RicHarp A. WINER, B.A., D.M.D., 
Boston, Mass. 


NTIMICROBIAL agents have been proved valuable against a host of infec- 

tious diseases. The occurrence of cutaneous, oral, gastrointestinal, and 
hepatic complications may result from specific reactions of hypersensitivity to 
antibiotie drugs. As many as thirty-three different oral manifestations have 
already been reported with the broad-spectrum antibiotics. Stomatologie symp- 
toms are observed more often with the use of antibiotic lozenges and troches 
than with the systemic or oral use of antibioties. 

Recently, new agents have been introduced which are valuable in the 
treatment of many oral disturbances. One of these is Clorpactin WCS 60 
(brand of monoxychlorosene). It is a water-soluble, white powder, a highly 


reactive compound of hypochlorous acid derivatives, which forms dilute solu- 
tions at pH levels varying from 6.4 to 6.8. In solution, Clorpactin WCS 60 
liberates chlorine and oxygen, and possesses pronounced wetting penetration, 
germicidal, fungicidal, and virucidal properties. It is nontoxie and nonirri- 


tating to the oral tissues. 

Forty-two mentally retarded patients (1.Q. of 50 or below), aged 18 to 35 
years, living in the same dormitory in a state institution, were selected for a. 
study to determine the value of this drug. These patients showed varying 
degrees of chronie and acute gingival disease. Plaques, stain, calculus, ma- 
teria alba, gingival bleeding, and gingival inflammation, as well as fetid odor, 
were present in the majority of the patients. No attempts were made to alter 
the oral hygiene measures, dietary habits, or dental care during the study. 
Kodachrome photographs were taken before the patients were placed on Clor- 
pactin WCS 60 and were repeated sixty, ninety, and 110 days after the pa- 
tients had been placed on Clorpactin mouthwash. The solution of 0.25 per 
cent Clorpactin was made up fresh and was used by each patient for approxi- 
mately five minutes upon arising in the morning and before retiring, under 
the supervision of a trained attendant. 


Results.—All the patients who used Clorpactin mouthwash exhibited a 
marked improvement from the end of the first week to the termination of this 
From the Boston Floating Hospital. 


*Clorpactin WCS 60 used in this study was supplied by the Kasdenol Corporation, 
Huntington Station, New York. 
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Fig. 1.— Generalized diffuse gingival disease i 25-year-old mentally retarded 
patient before treatment. Note gingival enlargement. 3, Same patient. Note improvement 
in gingival disease with use of Clorpactin mouthwash -e daily C, Same patient, two 
months later. D, Same patient, three months later. Note improvement in gingival tissues 
and reduction of gingival enlargement when compared with A. 
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Fig. 2. nal gingivitis in a 19-year-old mentally retarded patient. ote marginal 
destruction of gingival tissue in mandibular central incisor area. B, Same patient, one 
month later, showing improvement of marginal gingivitis with the use of Clorpactin mouth- 
wash. OC, Same patient, two months later. D, Same patient. Note improvement of marginal 
gingiva and healing of necrotized area in mandibular central incisor region. 
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study. Marginal redness, edema, gingival hemorrhage, and fetid odor were 
greatly reduced. Secondary infection of the gingiva, so often found in asso- 
ciation with caleulus and debris, was not observed in this group during the 
course of treatment. None of the patients manifested any undesirable side 


effects from continuous use of the mouthwash. 


CG 


Fig. 3.—A, Acute necrotizing gingivitis in a 27-year-old mentally retarded patient. Note 
gingival hemorrhage in mandibular canine and lateral incision areas. B, Same patient 
following the use of Clorpactin mouthwash for one month. Note improvement of gingival 
disease. OC, Same patient, two months later. D, Same patient. Note marked improvement 
in gingival condition as compared with A. 


Summary 

There is no substitute for periodontal treatment when the integrity of 
the periodontal tissues is disturbed or destroyed by the formation of caleulus, 
or by the occurrence of gingival infections from local or systemic factors, or 
when alveolar bone loss occurs. Periodontal treatment is not always avail- 
able or possible to a large portion of our population. Institutionalized pa- 
tients with brain damage and patients with neuromuscular disorders (museu- 
lar dystrophy, multiple sclerosis, and cerebral palsy), as well as young and 
old patients with chronie debilitating disease, often make periodontal treat- 
ment impossible. The use of Clorpactin mouthwash for such patients is highly 
recommended, since it will control secondary infection, débride necrotic tissue, 
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arrest gingival bleeding, and deodorize the mouth without any untoward re- 
sults. Clorpactin also may be used as an adjunct in periodontal treatment. 


The authors are grateful to Dr. Jack Ewalt, Commissioner, Department of Mental 


Health in Massachusetts, Dr. Richard Cooke, Director of the Myles Standish State School 
in Taunton, Massachusetts, and Dr. Rudolph Kaldeck, Assistant Superintendent of the 
Myles Standish State School in Taunton, Massachusetts, for their interest and cooperation 
in making available patients with periodontal disease for this study. 
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Oral Medicine 


DISEASES OF THE TONGUE 


Maynarp K. Hine, D.D.S., INDIANAPOLIS, IND. 


HE mucosa of the tongue may be considered a barometer which, if cor- 

rectly interpreted, can give valuable diagnostic information. The tongue 
is the most neglected organ within the zone of interest of the dentist and, as 
a matter of fact, it is also neglected by many physicians. The old-time phy- 
sician, of course, always looked at the tongue but, with the discovery of lab- 
oratory examinations of various types, the usefulness of tongue examination 
in the establishment of a diagnosis is limited. However, every dentist should 
examine the tongue of every one of his patients, and certain of the patients 
with notable changes should be referred for laboratory tests in order to con- 
firm a suspected deficiency. 

In order to recognize deviations from normal, it is necessary to under- 
stand what the normal tongue looks like. Actually, it takes less than half a 
minute to examine the tongue, and yet very few dentists spend that thirty 
seconds in this examination. Most dentists, I fear, consider the tongue merely 
as a nuisance which dislodges cotton rolls, displaces lower dentures, interferes 
with burs, and in many eases continues to wag and waste much of the dentist’s 
time.?” 

The tongue is worthy of study. Dentists realize that if the lower denture 
is not constructed in proper relationship to the tongue, the tongue may dis- 
place it when placing a bolus of food on the occlusal table. Minor changes on 
the surface of the tongue may indicate a blood dyscrasia or a vitamin de- 
ficiency. Also, cancer of the tongue is occasionally found in the adult patient. 

Sometimes a patient will discover something on the tongue and request a 
diagnosis. It is desirable that the dentist be able to satisfy the patient of the 
significance of these minor deviations rather than frighten him unduly by 
saying, ‘‘I never saw anything like it in my life.’’ 

Anatomy of the Tongue 

The tongue is a muscular organ, located in the floor of the mouth, which 
functions as an organ of taste (sweet, bitter, acid, salty), speech, mastication, 

From the School of Dentistry, Indiana University. 


Read before the Eleventh Annua! Meeting of the American Institute of Dental Medicine, 
The Desert Inn, Palm Springs, California, Nov. 1, 1954. 
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and deglutition. It also is important in developing normal arch form, as 
proved by the diminutive size of the mandibular arch in aglossia. 

The surface of the tongue is worthy of particular scrutiny (Fig. 1). It 
has a velvety appearance because it is covered with a number of tiny papillae. 
Some authorities say that there are five or six varieties of papillae, although 


only four are usually mentioned: 

1. Circumvallate papillae are large, conspicuous papillae arranged in a 
V-shaped line in the posterior part of the tongue. They appear as 
short cylinders 1 to 2 mm. wide and are surrounded by a fossa into 
which open ducts of serous glands. On the side are taste buds. 


Fig. 1.—Diagrammatic sketch of surface of the tongue. Note the enlarged drawings of filiform 
papillae, fungiform papillae, and circumvallate papillae. 


Fungiform papillae are small, toadstool-shaped papillae with slightly 
constricted stalks of attachment. They are relatively few in num- 
ber and are seattered over the dorsum of the tongue. They are 
easily distinguished by their larger size and reddish color. 

3. Filiform papillae are the smallest and most numerous. They are 
arranged more or less distinctly in rows parallel to the V-shaped 
terminal suleus, and give the tongue its velvetlike appearance. 
They vary from 1 to 3 mm. in length. 

Foliate papillae are few in number and are located on the lateral 
margins of the posterior portion of the body of the tongue. 


The tongue has three types of glands: (1) the mucous glands are most 
numerous and are spread over the entire surface of the root of the tongue; 
(2) serous glands are located in the region of the cireumvallate papillae; and 
(3) on the inferior surface of the tongue are found the anterior lingual glands 
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(glands of Blandin). The tongue is attached at one end; if the frenum is ab- 
normally short, the patient may be ‘‘tongue-tied’’ (ankyloglossia). An en- 
larged tongue (macroglossia) is found in acromegaly, cretinism, and infantile 
myxedema. Small tongue (microglossia) and absence of tongue (aglossia) 
are rare congenital anomalies that are occasionally reported. 


Abnormal Surface of the Tongue 


Most tongues are quite smooth, with a soft, velvetlike surface containing 
definite grooves or fissures which are of no significance. Occasionally fissures 
may be deeper and greater in number; such a tongue is sometimes called 
‘*fissured’’ or ‘‘serotal’’ tongue. Sometimes these deep fissures will collect 
food debris and, because of bacterial growth, cause the tongue to be inflamed. 
These tongues are usually larger than normal and so the tongue may be forced 
against the teeth until the tongue actually is notched by them (Fig. 2). 


Deep fissure in tongue of a young adult with a histery of syphilis. (Patient of 
Dr. R. Sage.) 


Color of the Tongue 


It is important to note the color of the surface of the tongue. Because of 
its excellent blood supply, the tongue is normally dull red in color and covered 
with a slightly grayish coating. This coating consists of desquamated epi- 
thelial cells, food debris and bacterial accumulations, and precipitated mucin. 
Leukocytes are also found in heavily coated tongues. A generation or so ago, 
a coated tongue was considered diagnostic of gastrointestinal disturbance, 
but this has been disproved; it is now recognized that this finding is not char- 
acteristic of any one disease. Since function is required to keep the tongue 
clean, it can be assumed that, for some reason, a patient with a coated tongue 
does not have good masticatory habits. Perhaps the cause is merely maloc- 
clusion and perhaps it is because the patient is ill and not moving the tongue 
around to keep the coating removed. The treatment, of course, is to remove 
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the cause and maintain rigid oral hygiene. The tongue should not be scraped, 
even in cases where the coating is severe. Occasionally, the fungiform papillae 
appear prominently above the white, desquamating, filiform papillae, giving 
the tongue the appearance of a strawberry. This can be seen in normal per- 


9 


sons (Fig. 3), although it is often associated with early scarlet fever. 


Fig. 3.—Normal tongue of patient about 12 years of age. Note the prominent fungiform 
papillae. 


Fig. 4.—Black hairy tongue with the hyperkeratotic filiform papillae ‘‘combed” to the right. 


The tongue may be stained by food colors, such as blueberries and licorice, 
and by dyes, such as gentian violet. If the papillae atrophy, the tongue as- 
sumes a magenta, salmon, or scarlet color; such eases deserve study, since 


they are associated with some deficiency. Discoloration of the tongue may 
occur during antibiotic therapy, but can be prevented or minimized by the 
administration of vitamin B.* 

If the filiform papillae hypertrophy, the tongue assumes a ‘‘furry’’ ap- 
pearance, which is not pathognomonic of any specific disease. If the hyper- 
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trophy becomes marked, the tongue appears to be covered on its dorsal surface 
with fine hair. This condition is called ‘‘hairy tongue’’ which can be black 
or yellow-brown (Fig. 4). Etiology is unknown, although chronic irritations, 
as from constant use of sodium perborate, may cause it. 


A. B. 


Fig. 5.—A, Heavily coated tongue in a young adult (no symptoms). B, Note the unilateral 
leukoplakia of the tongue of a pipe smoker. 


Fig. 6.—Leukoplakia in a 42-year-old man with a history of “light” cigarette smoking 
only. The area shown on the left was removed surgically and there was no recurrence. The 
area on the patient’s right, however, continued to develop and it also was removed surgicaily 
later. (Patient of Dr. R. Sage.) 


The tongue is a common site for leukoplakia, varying from a mild, smooth 
hyperkeratosis to a rough, horny, wrinkled, pearly white plaque (Fig. 5). 
Local irritation from smoking, use of aleohol, malnutrition, allergy, lues, and 
even galvanism is accused of causing leukoplakia. Treatment involves reduc- 
tion of all irritations and, in severe cases, removal by surgery (Fig. 6). 


Geographic Tongue 
Periodically, the tongue will appear denuded in certain areas and coated 
in others. This condition is usually called ‘‘geographic’’ tongue, although a 
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better term is ‘‘glossitis areata exfoliativa’’ or ‘‘erythema migrans lingualis”’ 
(Fig. 7). Actually, the denuded patches are caused by desquamation of the 
filiform papillae on the dorsum of the tongue. This desquamation occurs in 
areas which enlarge at the periphery and often coalesce with other patches. 
The papillae tend to regenerate in the center of the areas, so that from day to 
day the tongue presents an entirely different appearance. The etiology of 
the atrophy is unknown; attempts to correlate it with nutritional deficiencies 
have failed. There are no symptoms associated with it and there is no ade- 
quate treatment. The lesions disappear spontaneously. 


Fig. 7.—Geographic tongue in a patient about 22 years of age. These two photographs 
were taken five days apart and it can be noted that the patches where the filiform papillae had 
atrophied have shifted. 


Fig. 8.—Median rhomboid glossitis in patient aged about 25 years. 


The patient should be assured that there is actually nothing seriously 
wrong with the tongue. The changes are confined to the superficial layers of 
the epithelium. It may occur at any age and may disappear in a few weeks 
and then recur later. 















THE TONGUE 





DISEASES OF 


Median Rhomboid Glossitis 


Median rhomboid glossitis is a rare finding on the middle third of the 
lorsum of the tongue. Actually, it is not a ‘‘glossitis,’’ since there are no 
symptoms. The cause is not known, although it is believed to be due to some 
defeet in development of the tongue, and there is no treatment. The only 
reason that one should know about median rhomboid glossitis is that patients 
may find it and be quite concerned about it until someone reassures them that 
it is not important. It is merely a smooth, shiny, slightly elevated area, 









roughly rhomboid in shape (Fig. 8). 










Ulcers of the Tongue 

Periodically, patients will present tongues with well-defined ulcers (Fig. 
9). These uleers are usually painful, often persistent, and difficult to treat. 
The most common cause is a herpetic infection of the tongue following trauma. 
Patients will often be able to report that they bit the tongue, rubbed it against 
a sharp margin of a filling, or jammed a toothbrush into it. A few days after 
such trauma, a typical aphthous ulcer appears. These ulcers are 2 to 12 mm. 
in diameter, with definite margins and a shallow crater lined with a yellow- 
gray membrane. Oceasionally, in tuberculous patients, one will find a tuber- 
culous uleer of the tongue, although I have never seen one. 

Chronie reeurring uleers present a serious problem, since they are so 
painful. It is neeessary to find the cause for the ulcers, so the mouth must be 
examined carefully for local irritations. Often the ulcer has formed on an 
allergic basis and an allergist may be required to help find the cause. Ulcers 
may oecur with the lowering of resistance following attacks of influenza, com- 
mon eold, or gastroenteritis or in connection with menstruation. Treatment 
is unsatisfactory in many cases. Touching the ulcer with a cauterant, such as 
silver nitrate, may relieve the pain if the ulcer is not too large. An aqueous 
suspension of Aureomycin applied locally is effective in some cases, and re- 
cently Collings’ reported that seven or eight doses of 0.100 mg. of Terramycin, 
each dissolved in four tablespoons of water and held in the mouth for thirty 
seconds, a total of two minutes, repeated four times a day, gave good results. 
We have tried building up a patient’s resistance to these ulcers by smallpox 
vaccinations, but with not too much success. 

It is usually worth while to check the patient’s nutritional status; some- 
times patients can be given relief by dietary control. Multiple vitamin B com- 

























plex is often helpful. 






Glossodynia 





Glossodynia, or ‘‘burning tongue,’’ is actually not a disease but a symp- 
tom found in many different disturbances. It may oceur with observable le- 
sions and, if so, treatment consists of removing the cause of the lesions. In 
many eases, however, the patient will complain of a burning tongue without 
any observable lesions. These symptoms are commonly found in women past 
the age of 40 years and are diagnosed as neuralgia of the lingual nerve. Such 
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-ases often present difficult treatment problems. It is probably best to pre- 
‘ribe for such patients multiple vitamin therapy or vitamin B complex. In- 
ction of B,. is recommended. In treating glossodynia, one should remove all 
oeal irritations, check for food sensitivity and, as a last measure, resort to 






isychotherapy. 






Nutritional Disturbances Affecting the Tongue 

It has been said that the tongue will tell the physician many things, not 
mly by what he hears but what he sees on it. The epithelium of the tongue 
responds quickly to metabolic disturbances caused by malnutrition, and can 

egenerate very rapidly when the disturbances are corrected. 

Often changes of the tongue will be the first symptoms of a nutritional 
deficiency. The tongue may become smooth and glossy and appear quite shiny 
in reflected light. This change is because of an atrophy of the filiform papillae 
of the tongue. Such a condition is usually caused by some systemic disturb- 
anee; it may be due to malnutrition, caused by a dietary deficiency or some 












Fig. 10.—Atrophy of the papillae of the tongue in a patient with a riboflavinosis and cheilosis. 
Note the smooth, “slick” surface of the tongue. 










condition interfering with nutrition. Deficiency of one of the vitamin B com- 
plex group will result in a magenta-colored tongue with moderate edema. A 
patient with anemia also will present a tongue that is smooth, ‘‘slick,’’ glisten- 
ing, and tender (Fig. 10). It is now believed that the underlying cause of 
atrophy of the filiform papillae is the same for the anemias and the nutritional 
deficiencies ; the lingual pathology is the same. 

Tomaszewski’® suggests that the existence of a normal bacterial oral flora 
is necessary for the healthy structure of the oral mucous membranes. How- 
ever, experiments on germ-free animals indicate that the mucous membranes 
can be healthy in the absence of bacteria. It is probable that bacteria may exert 
a protective action, defending the mucous membranes against invasion by 
pathogens, perhaps yeasts or fungi (Fig. 11). In healthy persons an occasional 
yeast cell is found in the mouth, so competitors of bacteria are almost constantly 
present and when the bacterial flora is removed the yeast count moves up. 
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Lingual scrapings of patients during antibiotic treatment show that the 
balance of oral flora is changed. In the absence of bacteria, the shedding of 
epithelium becomes scanty, the normal whitish coatings disappear, and denuda- 
tion and redness follow. The filiform papillae shrink, and sometimes actually 
atrophy. It is not known why. Perhaps the antibiotics interfere with the 
vitamin B complex absorption; perhaps the antibiotics themselves change the 
intercellular metabolism of certain cells; or perhaps they cause changes be- 
eause of destruction of the intestinal flora. At any rate, antibiotics do cause 
tongue changes, usually similar to vitamin B complex deficiency. Incidentally, 
Woods and his colleagues’? deny that antibiotics stimulate the growth of 


monilia. 


Fig. 11.—Patient about 15 years of age with moniliasis. Note the elevated, whitish plaques 
on this tongue. 


Other Systemic Disorders Involving the Tongue 
The tongue is often involved in systemic disorders. For example, patients 
with scarlet fever will show a heavily coated tongue on the first day and later 
fungiform papillae will show through the coating as bright red papillae, 
leading to a condition called ‘‘strawberry tongue.”’ 


Syphilis may involve a tongue in the primary, secondary, or tertiary stage 
(Fig. 12). Tuberculosis, secondary to pulmonary involvement, is occasionally 
reported. One also occasionally sees leukoplakia, lichen planus, erythema 
multiforme, and purpurie spots on the tongue. Butlin,* in 1885, wrote, ‘‘As 
the hair falls out and leaves the skull quite bare after certain fevers in some 
persons, so do the papillae disappear from the dorsum of the tongue, or fine 


down after some depressing diseases. ’’ 
Tumors of the Tongue 


The tongue is often the site of benign tumors. Papillomata (benign pro- 
liferation of squamous epithelium) are usually pedunculated growths that 
develop into cauliflower-like masses. Fibromata are typical, well-defined, 


*Cited by Afonsky.* 
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slowly growing, fibrous tissue tumors that usually are pedunculated. Both 
should be removed surgically, when discovered, and examined under the micro- 
seope for, while they are both benign, there is evidence that chronic irritation 
may cause development of a malignancy. Other tumors, such as angioma, 


lipoma, and rhabdomyoma, are reported occasionally. 

The most common malignancy is carcinoma of the tongue which, acecord- 
ing to Ward and Hendrick,’* represents approximately 0.75 per cent of all 
carcinoma and 15 per cent of oral carcinoma, and is usually of the squamous- 
cell type (Fig. 13). It has been stated"* that cancer of the tongue causes more 
deaths than any other carcinoma of the head and neck. The greatest per- 
centage of cases occurs on the lateral border of the tongue. However, the 
dorsum may be involved, particularly in patients with a history of syphilis. 
Some studies have shown that between 20 and 40 per cent of male patients 
with eancer of the tongue also had syphilis. 


A. B. 


Fig. 13.—Neoplasms involving the tongue. A, Fibroma; B, Early squamous-cell carcinoma. 


The cure rate of carcinoma of the tongue depends, to a great extent, on 
the location of the lesion, the more posterior lesions being more difficult to 
treat because of poor accessibility. The cure rate for patients with carcinoma 
of the tongue who do not exhibit lymph node involvement is in some series ap- 
proximately 50 per cent, while in patients with lymph node involvement in 
the same series it is less than 15 per cent. The treatment for carcinoma in this 
location is either surgery or x-ray irradiation but, because of the mutilating 
effects of surgery in advanced cases, radiation therapy is usually the treatment 
of choice. While a final diagnosis of carcinoma cannot be made without re- 
course to biopsy, other lesions of the tongue that resemble carcinoma must be 
considered in the provisional clinical diagnosis. Such lesions would include 
traumatic ulcers, pyogenic granulomata, leukoplakia, syphilis, and tubereu- 


losis. 
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Conclusion 


It is the duty of every dentist to investigate or have investigated the sys- 
mic health of every patient with tongue disorders. It has been said that the 


ongue talks in two languages and in one of them it never lies. 
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MONILIASIS 
A Report of Three Cases 


B. LILIENTHAL, B.Sc., B.D.S., D.PxHt.,* R. Harris, M.D.S.,** anp A. J. ARNOTT, 
D.D.S., F.D.S.R.C.S., F.A.C.D., F.1.C.D.,*** SypNey, AUSTRALIA 


N INCREASING number of references to the occurrence of thrush in adults 
may be found in the literature. It is not certain whether this is due to 
the inereasing use of antibiotic therapy, as suggested by various authors. Never- 
theless, the possibility of producing such a persistent condition, which may de- 
velop in diverse and large areas of the body, cannot be overlooked whenever 
oral antibiotic therapy is considered. Care should be exercised if local adminis- 
tration of antibiotics is to be undertaken, because at the present time there is 
no suitable agent available to combat the causal organism, Candida albicans. 
Various methods of treatment of thrush have been suggested, including 
the use of a diet with a high-calorie and -vitamin content, small transfusions of 


whole blood, local applications of gentian violet or acriviolet, removal of the 
membrane, and treatment of the area with Gram’s solution followed by 20 per 
cent sodium caprylate and also roentgen-ray therapy. The disease is ex- 
tremely refractory to treatment and results have not been encouraging. 

The oral manifestation of the disease in the adult presents certain well- 
defined characteristics, such as tenderness of the area involved and angular 


cheilitis; in severe cases, the whole of the oral mucosa may be involved. Ex- 
traoral lesions include involvement of the nails, external genitalia, and sealp. 
Despite the wide distribution of such lesions, the disease does not always pro- 
duce changes in the general condition of the patient, although it is of consid- 
erable inconvenience and, in extreme cases, disturbingly disfiguring. Pul- 
monary infection resembling pneumonia has become more common in recent 
years and may be fatal. Moniliasis may be considered as a saprophytic infesta- 
tion of tissues of lowered vitality. 

In view of the unusual nature of oral infection by C. albicans, it was 
thought that this report on three examples would be worth while, especially as 
the three show several distinct aspects of infections by the fungus. 


Case Reports 


Case 1.—The patient, a 36-year-old woman and the mother of two children, reported 
that for the past twenty-one years she had suffered from lesions in the mouth, together 

*Institute of Dental Research, United Dental Hospital of Sydney. 

**Department of Preventive Dentistry, United Dental Hospital of Sydney. 

***Faculty of Dentistry, University of Sydney. 
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with a tinea of the hands and feet. She had two toenails removed fifteen years previously 
and had been receiving treatment recently for a nutritional anemia. The lesions in the 
mouth have been consistently present and covered approximately the same areas through- 
out. The patient complained of pain and soreness; exacerbation followed by complete re- 


lief of symptoms was a cycle frequently observed. The lesions on the hands and feet were 
seldom free from burning or itching sensations, and these symptoms were more noticeable 


during hot weather. 


Triangular white membrane on the buccal mucosa extending to the angles of the 
mouth. 


Fig. 2.—White membrane extending across the mucous membrane of the lip. 

Clinical examination: The oral lesions consisted of a white raised membrane in the 
buecal mucosa, extending posteriorly and forming a triangular area with its apex in the 
third molar region (Fig. 1). The lesion was more severe on the left side and there was 
bilateral, angular cheilitis. The lesion also spread across the superior labial mucosa from 
the left almost to the right side (Fig. 2). The margins of the buecal lesions were inflamed. 
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Extensive keratinization and numerous fissures were found on the palms of the hands. 
Small broken pustules, approximately 3 mm. in diameter, had dried and some ulceration was 
noted between the fingers (Fig. 3). Several fingernails were thickened and ridged. Similar 
lesions were seen on the feet. 

It was noticeable during conversation that the patient had a habit of frequently 
touching her lips and teeth with her infected fingers. 


Fig.. 3.—Pustules and hyperkeratinization between the fingers associated with Candida albicans. 


Laboratory investigations: 1. CC. albicans was isolated from the oral lesions and a 
dense mycelium was present in scrapings from both the skin of the hands and the nails and 
also in wet preparations of the white membrane from the mouth. 

2. The hematologic examination showed a variation in the color index from 0.84 to 
0.78, with corresponding hemoglobin values of 11.2 and 9.7 grams per 100 ml. blood. The 
red and white blood cell counts were within the normal range. 


3. Dietary analysis is shown in Table I. 


TABLE I. SUMMARY OF AVERAGE DAILY INTAKE 











| | VITAMINS 








| ASCORBIC 
| PROTEIN | CALCIUM A THIAMINE | ACID 
CALORIES | (GM.) (GM.) (1.U.) (MG.) | (MG.) 

Recommended daily dietary 

allowance of the Medical 

Research Council of Aus- 

tralia, 1954 2,100 55 0.80 5,000 1.10 30 
Patient’s intake 2,050 56 0.60 3.850 0.98 34 








Treatment: An appropriate dietary plan was suggested, together with supplements 
of vitamin B complex. Local treatment, using first tincture of Merthiolate 1:1,000 and 
later aqueous Merthiolate 1:1,000, was advised, 
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The condition remained intractable, despite several periods of apparent improvement 
when the soreness disappeared and the inflammation of the margins decreased. 


Case 2.—The patient, a 17-year-old girl, seven years previously had developed a rash 
on the sealp, which later spread to her face. The skin of the body and arms became in- 
fected, although to a lesser degree. Shortly after the development of the rash, a whitish 
plaque appeared on the tongue, which subsequently spread to other parts of the mouth. No 


inconvenience was caused by the oral lesions. Four years previous to our first examina- 


tion, full upper and lower dentures were made and, after this, the patient complained of 


sore gums. 
A. 


C. 
Fig. 4.—A, Scalp infection showing loss of hair and grayness; B, extensive infection of 
the nails by Candida albicans; C, white membrane covering the tongue. 
Clinical examination: The patient was obviously underdeveloped for her age, had an 


extensive rash on the scalp, face, and arms, thickened fingernails, and gray hair. The 
mouth lesions were extensive, the white membrane covering tongue, cheeks, palate, and 
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mandibular mucosa; some of this white plaque could be removed readily from these areas, 
with the exception of the tongue, by wiping with a swab. Hypertrophied tissue was noted 
on both maxillary and mandibular ridges (Fig. 4). 

Laboratory investigations: Serapings from the skin and nails showed an extensive 
mycelium; material from the mouth also showed a mycelium in wet preparations, and 
C, albicans was isolated from the oral lesions. 

A quantitative analysis of the patient’s diet revealed a number of deficiencies (Table 
Il). The caloric intake appeared to have been inadequate for a number of years because of 
the patient’s small appetite and difficulty in chewing. This would account, in some measure, 
for the low intake of protein, calcium, and vitamin C. The high figures for vitamins A and D 
and for thiamin were the result of vitamin supplements prescribed by her physician. 


TABLE II, SUMMARY OF AVERAGE DAILY INTAKE 











| | VITAMINS 

THIA- RIBO- | ASCORBIC 
CAL- | PRO-| CAL- f MINE FLAVIN ACID D 
ORIES | TEIN | CIUM ( MG.) ( MG.) (MG. ) (1.0. ) 








Recommended daily dietary 

allowance of the Medical 

Research Council of Aus- 

tralia, 1954 2,300 75 1.40 5,000 1.20 50 400 
Patient’s intake. - 1,360 41 0.50 27,000 3.50 .00 25 3,300 





Treatment: This was confined to improvement of the diet so that correct nutrition 
was restored and to local treatment to alleviate the oral symptoms. General improvement 
in health has been observed, although the oral and other lesions still remain. When the 
patient was last seen on Dec. 5, 1954, an improvement was observed in the condition of the 


oral and scalp lesions. 


Case 3.—The patient, a 67-year-old woman, had experienced a burning pain on the 
right side of her tongue twelve months previously, but this had been persistent and trouble- 
some only in the preceding five months. A papilloma was removed from the tongue four 


months before she was referred for dental examination and penicillin lozenges were pre- 
seribed after the operation. The ‘pain in the tongue persisted. The patient had been 
edentulous for five years and did not use a lower denture. 

Clinical examination: A white plaque covered the patient’s tongue and an inflamed area 
on the right side of the mouth. The angles of the mouth were ulcerated. 

Laboratory investigations: C. albicans was isolated from the tongue, and observation 
of wet preparations of material showed a dense mycelium. 

Treatment: A glycerin and borax preparation was applied to the lesion and, following 
advice to improve the patient’s diet, considerable improvement was observed in the condition 


of the oral lesions. 


Discussion and Summary 


Local treatment of oral infections with high concentrations of certain 
antibioties, notably penicillin and Aureomycin, or even prolonged dosage intra- 
muscularly, in some instances, may disturb the equilibrium in the oral flora so 
that Candida albicans proliferates. The use of penicillin might have been the 
important factor in the production of the oral lesion in Patient 3. Certain ob- 
servations and experimental evidence have indicated that hormone imbalance 
alone may stimulate an infection by C. albicans; for example, treatment with 
corticotropin and cortisone, according to Bratlund and Holten,! may induce 
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severe moniliasis involving the oral cavity, pharynx, larynx, and lungs. En- 
hancement of pathogenicity of C. albicans by Aureomycin alone is further aug- 
mented by cortisone in mice.” *° Further experimental investigations with 
mice have indieated also antagonism between cortisone and other hormones 
with respect to pathogenesis of the disease.‘ 

In Patient 2 a hormonal disturbance may be the exciting factor for the 


widespread skin infection. 

The possibility that hyperkeratinization plays some part in the etiology 
ind persistence of the disease cannot be entirely disregarded. In Patient 1 
there appeared to be some relationship between trauma of the buecal mucosa 
during mastication and the distribution of the lesion. Hyperkeratinization 
was most marked on the hands and in the nails of two patients. In addition, 
the sear tissue on the tongue of Patient 3 was covered with a hyperkeratinized 


mucous membrane. 

These descriptions of persistent oral thrush in three patients demonstrate 
the main aspects of the etiology of oral thrush, namely, that antibiotic therapy 
causes a change in the oral flora and that an underlying hormonal imbalance 


influences the infectivity of the causal organism. 
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Anesthesiology 


MUSCLE RELAXANTS AS AN ADJUNCT TO GENERAL ANESTHESIA 
IN THE DENTAL OFFICE 


LEONARD M. MoNHEIM, D.D.S., M.S.,* GLENN W. Perrrer, D.D.S.,** aANpD 
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USCLE relaxants are relatively new drugs in the field of anesthesia, but 

already they have found a wide range of usefulness. Their many uses in 
the operating room for general surgery have prompted us to administer these 
drugs to, and evaluate them for, ambulatory oral surgery patients. By this, 
we mean simply: Should the muscle relaxants be used in the dental office? 
What is their range of usefulness? Do they have distinct advantages? Do 
they present additional hazards? Since most dental office procedures are of 
short duration and the muscle relaxation required is minimal, the routine use 
of these drugs could be questioned. It is: necessary, therefore, to ascertain 
specifically their advantages and disadvantages, their indications and contra- 
indications. It is the purpose of this article to point out, as specifically as pos- 
sible, the adaptation of muscle relaxants to office procedures. We feel that 
after two and one-half years-of experience on thousands of cases, we are now 
ready to express an opinion on the place of muscle relaxants in anesthesia for 
the ambulatory patient. 

Muscle relaxants are defined as drugs which block nerve impulses at the 
myoneural junction, thereby causing relaxation and paralysis of skeletal 
muscle. They are potent drugs, and a review of their pharmacology and mode 
of action is in order. 

There are two types of muscle relaxants, grouped according to their ac- 
tion on the motor end plate. D-tubocurarine, Flaxedil, and Mytolon belong to 
the non-depolarizing group, and the depolarizing group includes such drugs as 
succinylcholine and decamethonium. 

The action of a muscle is activated by a nerve response which causes the 
deposition of acetylcholine at the motor end plate which, in turn, stimulates 
the muscle to act. This action or depolarization of the motor end plate is very 
brief, since the acetylcholine is hydrolyzed by plasma cholinesterase. The non- 
depolarizing agents compete with acetylcholine for the receptor sites at the 
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notor end plate and, having a greater affinity for the receptor sites, block out 
the acetylcholine, thus preventing depolarization and muscle movement. The 
lepolarizing drugs also cause depolarization at the motor end plate but, by 
‘ontrast, we have a prolonged effect, as seen when acetylcholine is protected 
yy an anticholinesterase; the persisting partial depolarization prevents any 
‘esponse on the part of the muscle fiber. 

Although all the above drugs have a similar effect upon skeletal muscle, 
he ultra-short duration of action of succinylcholine makes it the drug of choice 
for dental office procedures. 

Suecinylcholine is the dicholine ester of succinic acid. It is a white, 
erystalline, water-soluble salt, rapidly hydrolyzed in alkaline solution. For 
this reason, suecinyleholine chloride, when used in full strength (50 mg. in 1 ¢.c.) 
is incompatible with thiopental sodium. When used in dilute 0.2 per cent solu- 
tion, however, it is compatible with the intravenous anesthetic agents. A 
transient stimulation precedes the neuromuscular blockade, and the blocking 
action of sueccinyleholine is not antagonized by neostigmine or edrophonium, 
two potent anticurare agents. With a single intravenous dose of 10 to 30 mg., 
relaxation is present within one minute, attains its maximum in two minutes, 
and usually disappears within five minutes. At the time of maximal effect, a 
transient apnea may occur. A more precise degree of control of relaxation 
may be obtained by continuous intravenous drip. 

Muscle fasciculations may occur if suecinylcholine is given too rapidly, 


and a rise in blood pressure usually takes place with prolonged administration. 


Suecinylcholine is rapidly hydrolyzed in the body by a nonspecific plasma 
enzyme, cholinesterase. Substances which inhibit cholinesterase (neostigmine), 
or which compete for the enzyme (procaine) are contraindicated with suc- 
cinyleholine and prolong its action. Conditions which decrease the amount or 
activity of cholinesterase, such as severe liver damage or malnutrition, may 
contraindicate the administration of suecinyleholine. 

Our experience has shown the administration of the drug in a 0.2 per cent 
solution by continuous intravenous drip to be preferred. The vehicle may be 
5 per cent dextrose in water, or isotonic sodium chloride solution. The average 
adult dose is 2 to 3 mg. per minute, but patient response must govern individual 
dosage. 

Suecinyleholine seems to be free of serious reactions, such as liberation 
of histamine. The drug is marketed in the United States under the names 
Anectine (Burroughs Welleome & Co., Ine.) and Quelicin (Abbott Labora- 
tories). 

Since suecinyleholine may cause paralysis of the respiratory musculature, 
facilities for the administration of positive pressure oxygen by trained per- 
sonnel must be available. 

We are now using succinylcholine by the continuous intravenous drip 
method to potentiate the action of the Pentothal sodium and nitrous oxide 
combinations. It has been our experience, to date, that much less Pentothal 
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sodium is needed for our controlled premedication and induction, and also that 
the patients are more easily maintained with nitrous oxide and oxygen. 

In addition, the presence and use of intravenous succinylcholine have ren- 
dered laryngeal spasm as an impotent complication, whereas in the past 
laryngeal spasm was one of the most terrifying complications of intravenous 
anesthesia. This problem is no longer a major source of concern, as we have 
yet to find a case of laryngeal spasm which did not respond rapidly to this 
drug. 

Since the use of continuous-drip succinylcholine, it has been our observa- 
tion that the incidence of laryngeal spasm is greatly diminished, almost to a 
point of elimination. 

It must be clearly understood, however, that the degree of relaxation af- 
forded by succinylcholine is practically always accompanied by some decrease 
in respiratory volume, and in some instances complete respiratory paralysis 
may result. It is necessary, therefore, to maintain the oxygenation adequately 
by augmenting the inspiratory phase of the respiratory cycle. 

An additional advantage of the muscle relaxants has been their use as an 
aid to endotracheal intubation. A greeter degree of relaxation is afforded so 
that the tube can be inserted with the patient in a lighter plane of anesthesia, 
which makes intubation more feasible as an office procedure. 


Summary 

1. Muscle relaxants, particularly the short-acting succinylcholine, have a 
definite place in office anesthesia. 

2. Their use should not be routine, but only when indicated. 

3. The muscle relaxants should never be used unless all necessary equip- 
ment to oxygenate the patient is available and usable. 

4. It is absolutely essential that only trained anesthesia personnel employ 
the muscle relaxants. 


Conclusions 


A comparatively new group of drugs has been evaluated for use in office 
anesthesia. It is our observation that these drugs have a definite place. This 
place, however, will depend, in the main, upon the availability of personnel 
sufficiently trained in the field of anesthesia. 
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Introduction 


RACIALLY isolated group consisting of 4,000 to 5,000 related persons, 

many of them having various inherited morphologic and biochemical de- 
fects, is known to exist in southern Maryland. This group offers an unusual 
opportunity for studies in the fields of genetics, dentistry, medicine, and 
sociology. 

The patients presented in this study were first seen by the senior author 
at Children’s Hospital, Washington, D. C. Other persons in the group had 
been ascertained by a survey for inherited defects in enamel and dentine in 
Michigan and Maryland by Witkop.t. The social aspects of this clan have 
been previously reported by Gilbert.2. A complete study of all aspects of the 
group is beyond the seope of this limited investigation. Only five representa- 
tive eases of the twenty-two persons examined will be presented. This 
descriptive study includes a short history of the group, the genetic technique 
used to study dentinogenesis imperfecta in a portion of the group, a pedigree 
of a portion of the elan, and a histologic description of the teeth affected with 


dentinogenesis imperfecta. 


History of the Group 


There are located in southern Maryland and Washington, D. C., an esti- 
mated 4,000 to 5,000 persons of American Indian, Caucasian, and Negro an- 
cestry who have been described as a racial island. These people are known by 
various colloquial names. There are several conflicting explanations of the 
origin of the people. In so far as can be determined, members of this group 
were not slaves. They were listed as free colored in the first United States 
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census of 1790 and in a colonial census of 1760. There are approximately 
fourteen surnames in this group. Eight appear in the pedigree in this study 
(Fig. 1).* 

These people have not been accepted into the white communities, and they 
do not consider themselves Negroes.’ As a result, they have maintained their 
‘racial integrity by in-marriage within the fourteen families. They were 
segregated in churches, theaters, and cemeteries from whites, mulattoes, and 
Negroes. In other places, such as schools and taverns, they were segregated 
as Negroes. They have earned their livelihood as farmers, lumbermen, and 
laborers and have been described as dependable workers.‘ 

Although social pressure has kept these people together, there has been 
some migration to Baltimore, Philadelphia, and Pittsburgh. In these localities, 
they tend to live near each other, follow similar occupations, and maintain 
close ties with the parent community. Those who have settled in these large 
urban centers have become artisans, small tradesmen, and peddlers.®° Only in 
the past ten years has any member obtained a higher education. A definite 
clannishness has developed because of their isolation. Occasionally, a person 
marries someone outside the group, but the spouse is ostracized by the clan 
members. Due to several centuries of in-marriage, many genetically recessive 
traits have become manifest and many genetically dominant traits have be- 
come concentrated in certain lines of the clan. 


Genetic Considerations 

In general, the geneticist investigates hereditary disease in human beings 
through the study of population genetics, the study of twins, and the study of 
pedigrees. Each method has its special advantages and disadvantages. A 
population study is advantageous because it reveals differences between large 
numbers of people, but it does not supply detailed information concerning un- 
common traits or the transmission of traits. The twin method is valuable for 
observing the effect of environmental influences upon individuals with particu- 
lar genetic backgrounds, but it is limited by the occurrence of certain specific 
traits in twins. In a pedigree study, it is customary to combine data from 
various genealogies in order to obtain a large enough sample for a reliable 
statistical analysis. It is assumed that the trait in the various pedigrees 
represents the same gene action. This assumption may not be correct, because 
phenotypically similar traits may be due to different genes. The group in 
the present study offers several advantages: any one defect is most likely due 
to the same gene in all cases of the defect; the group approaches the size 
desired in a population study; many types of matings, rare in human material, 
oceur here. 

The literature contains examples of closely related syndromes and diseases 
which, in the final analysis, are probably variations in the manifestation of a 
particular gene. * The opposite is also true, in that examples which appear 
to be variations of a particular disease are often different genetic traits.’ * 


*The surnames used in this paper are pseudonyms. 
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The clinician, as well as the geneticist, must distinguish between these two 
situations when confronted with any inherited disease that shows differences 
in its clinical appearance from ease to case. 

In the light of these considerations, we would like to present a few points 
from the literature concerning one trait that occurs in this group—dentino- 
genesis imperfecta. 

Review of the Pertinent Literature 


Dentinogenesis imperfecta may occur as part of the osteogenesis imper- 
feeta syndrome,® * and also as a separate clinical entity.” '° In addition, cer- 
tain isolated cases of dentinal dysplasias have been reported in which the 
authors have contrasted their findings to those in dentinogenesis imperfecta."’-"* 

Typical hereditary dentinogenesis imperfecta is transmitted by a single 
autosomal dominant gene which affects both the primary and secondary 
dentitions."* It is characterized clinically by an opalescent purplish brown to 
gray color of the teeth, a rapid attrition of the crowns, and a marked reduction 
in ecaries.'° The enamel has been variously reported as unaffected or hypo- 
plastic. The hypoplastic enamel has been described by some as a manifestation 
of the primary genetic defect, and by others as a sequela of the dentine defect. 
The enamel is often brittle, and fractures when subjected to occlusal stresses. 
The crowns are frequently bulbous in shape and the roots are short.”® 

Roentgenographie findings reveal a marked reduction or complete oblitera- 
tion of the pulp chambers and root canals. Some teeth show areas of peri- 
apical rarefaction, without severe carious lesions.’® 

The microscopic appearance of the dentinoenamel junction has been re- 
ported as scalloped” or unsealloped.** ** The mantle layer is the only normal- 
appearing region of the dentine. Frequently, the dentine directly beneath 
cusps may be traversed by tubules throughout its entire thickness.’* The 
deeper portions of the dentine contain atypical, irregularly arranged tubules 
and accentuated incremental lines. Areas of defective matrix formation and 
defective mineralization are frequently observed. 

Recent reports have shown certain similarities between isolated cases of 
dentinal dysplasias and typical dentinogenesis imperfecta. Schimmelpfennig 
and MeDonald" believed that in their case both the enamel and dentine were 
involved as a manifestation of the primary genetic defect. In contrast to what 
is usually found, the teeth had normal-sized pulp chambers. Rushton’ re- 
ported cases with similar teeth and theorized that these teeth have neither the 
mechanism which renders them solid nor the normal mechanisms for producing 
secondary dentine in response to attrition. Rushton’s'® case of shell teeth 
showed microscopic features of dentinogenesis imperfecta, but the teeth had 
abnormally large pulp chambers. 


Case Reports 
Case 1.—Patient C. G., pedigree No. A2 (Fig. 1), daughter of R. G., was referred to 
the dental clinic for an evaluation of her oral problem. A family history of a tooth and 
ear defect was obtained. The occurrence of the dental and ear defect in the family is 
presented in the pedigree. 
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Clinical examination revealed a well-developed, well-nourished 2-year-old girl with 
evidence of mental retardation and hypertelorism. Her external ears were folded and 
cup-shaped due to a cartilaginous defect in the anthelix (Fig. 2). Intraoral examination 
revealed that only the anterior primary teeth had erupted. The clinical crowns of these 
teeth were absent due to attrition that had nearly kept pace with the rate of eruption. 
The exposed dentine was amber brown in color, with a glazed surface. There was no 


evidence of caries. 





Fig. 2.—Patient C. G. Lop ears. The cartilaginous defect is in the superior portion of the 


anthelix. 


X-ray pictures were made of the anterior teeth only, as the patient was most un- 
cooperative. All secondary teeth were present in this area. The enamel of the developing 
teeth appeared to be of normal thickness. The pulp chambers of the maxillary and the 
left mandibular primary central incisors were very large, so that only a thin shell of 
dentine outlined the teeth. The pulp chambers in the remainder of the primary teeth were 
obliterated, and the pulp canals appeared as hair lines on the x-ray films. 


Case 2.—Patient R. G., pedigree No. Cl (Figs. 1 and 3), a 19-year-old, socially re- 
tarded, well-developed, gravid female patient, was examined at the time of her daughter’s 
appointment, when it was noted that her teeth were similar in appearance. A family 
history of a tooth and ear defect was reported. The occurrence of malformed ears and 
teeth in the family is presented in the pedigree. Mrs. G. stated that her primary teeth 
had worn away quickly after eruption. 

Oral examination revealed the presence of all the secondary teeth, but the clinical 
crowns were absent. The exposed dentine was glazed, and varied in color from dark 
brown at the periphery to light tan in the center portions. The only evidence of caries 
was the presence of several deeply stained, soft areas on the proximal surfaces of the 
molar roots and on the labial surface of the mandibular right cuspid. There was marked 
overgrowth of the alveolar processes, résulting in what appeared to be a normal profile. 

Roentgenographic examination (Fig. 4) revealed the presence of the roots of all 
thirty-two teeth. Areas of rarefaction appeared at the apices of some of the molar teeth. 
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The nutrient canals in the bone appeared extremely large. The roots of the maxillary teeth 
exhibited hypercementosis with condensation in the surrounding bone. 

The teeth were all extracted and saved for histologic examination. The alveolar 
process was greatly enlarged on both the buccal and lingual aspects of the mandibular 
arch and on the buceal aspect of the maxillary arch, necessitating alveolectomy prior to 


the placement of full dentures. 





Fig. 3 Patient R. G. At 19 years of age, nearly every tooth has been worn down to 
the gingival line. The hypertrophy of the supporting tissues is probably the result of in- 
creased functional demand. 





Fig. 4 Patient R. G. There is no evidence of pulp chambers or root canals in these teeth. 
Note the prominent vascular markings. Sickling test" was negative. 


Case 3.—Patient G. P., pedigree No. BA5 (Fig. 1), a poorly developed, poorly 
nourished, 4-vear-old boy, was hospitalized for the treatment of episodes of recurrent 
eyanotie seizures. The occurrence of the dental defect in the family is presented in the 
pedigree. The child was born two months prematurely, His present chief complaint was 
diagnosed as congenital pulmonary hypertension.* 

Oral examination revealed the presence of all primary teeth. The incisal edges and 
occlusal surfaces of these teeth showed considerable wear. Enamel was present only 
around the circumference of those teeth at the gingival margin. The dentine was amber 
brown in color, with occasional areas of dark brown stain. There was no evidence of 
caries. The centers of the occlusal surfaces of the posterior teeth were red due to near 


pulp exposure. 


This patient subsequently died and was found to have an Eisenmenger complex, 
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Roentgenogaphic examination showed strikingly large pulp chambers and root canals 
surrounded by a thin shell of dentine (Fig. 5). The developing secondary teeth had 
enamel, but there was a marked retardation in the development of the dentine. 





Fig. 5.—Patient G. P. The large pulp chambers and root canals present in the primary teeth 
closely resemble those found in the shell teeth of Rushton.® 


Case 4.—Patient J. P., pedigree No. BA3 (Figs. 1 and 6), an 11-year-old girl, appear- 
ing two years younger than her stated age, was brought to the dental clinic on request. 
The occurrence of the dental defect in the family is shown in the pedigree. The mother 
stated that the patient’s primary teeth had worn away rapidly and had looked like her 


permanent teeth. 





Fig. 6.—Patient J. P. The enamel splinters from the dentine leaving sharp, jagged edges. 
The light ‘star’ area, seen on the occlusal surface of the right first molar, is a cluster of 
tubules and cellular remnants. 


Oral examination revealed that the third molars, maxillary right cuspid, mandibular 
first premolars and right second premolar were missing, The remaining teeth were trans- 
lucent gray to opalescent brown in color, with the incisal edges and occlusal surfaces 
worn smooth. Enamel was present on all surfaces of the teeth except those, in occlusion. 
It appeared normal except on the buccal surface of the right maxillary first premolar, 
where it was hypoplastic. The teeth were sensitive only to extremes of hot or cold. 
There was no evidence of caries. The saliva was thick and viscid. The soft tissues were 
not unusual, except for the attached gingiva over the maxillary incisors and cuspids, 
where small fibrotic papillary projections were present. These projections probably indicated 
healed sinus tracts. 

Roentgenographic examination (Fig. 7) revealed that all secondary teeth were 
present. Periodontal membrane space, cementum, and bone appeared to be within normal 
limits. There was no evidence of periapical rarefaction. The crowns of the newly erupted 
teeth were bulbous in shape. The enamel was of normal thickness. The pulp chambers in 
the developing crowns were obliterated. The developing pulp canals were cone-shaped, 
with wide open apices. In the first molars, the pulp canals were threadlike. 
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The first mandibular molar was extracted because of attrition of the crown. The 
anterior teeth were protected with stainless steel veneer crowns, and the remainder of 


the teeth were covered with full crowns. 





Fig. 7.—Patient J. P. Note the obliteration of the pulp chambers, the wide apices of 
the developing root canals, the bulbous shape of the crowns, and the constriction of the 
cervical portion of these teeth. 


Case 5.—Patient V. P. (not shown on pedigree) (Fig. 8), a well-developed, well- 
nourished, 3-year-old girl in no distress, was brought to the dental clinic by her mother, 
who was concerned about the condition of her teeth. The mother’s teeth were normal. 
Further family history was unobtainable beyond the fact that V. P. is related to members 


of the pedigree. 





Fig. 8.—Patient V. P. The second molars show a dark spot in the center of the occlusal 
—— surrounded by a lighter halo. In this area the pulp is covered by a thin layer of 

Oral examination revealed that all primary teeth were present. The left mandibular 
central incisor, erupting lingually to the primary incisor, exhibited hypoplastic enamel. 
The teeth were amber brown with an opalescent hue. The clinical crowns of the posterior 
teeth were absent. The surfaces were smooth and glazed. and no enamel was present. The 
pulp chamber of the left second maxillary molar was exposed, showing what appeared 
to be a hyperplastic pulp. There was no evidence of caries. 





648 HURSEY, WITKOP, MIKLASHEK, AND SACKETT 


Roentgenographic examination (Fig. 9) revealed the presence of the developing 
secondary teeth with enamel of normal thickness. The bone appeared to be normal. The 
primary incisors had no pulp chambers and only hairlike root canals. The pulp chambers 


and root canals of the canines and molars were only slightly reduced in size. 


‘ 


Fig. 9.—Patient V. P. The pulp chambers show variations in comparative size from 
very large in the maxillary right teeth, approximately the expected size in the mandibular 
primary molars, to early obliteration in the erupting incisors. The secondary mandibular 
central incisors erupted at 3 years of age. 

In a two-month interval, the mandibular secondary incisors erupted and the cor- 
responding primary teeth were exfoliated. The extracted maxillary primary second molar 


and the exfoliated teeth were saved for histologic examination. 


Histologic Methods 
Gross Descriptions and Preparation 

The specimens submitted for histologic examination were preserved in 
10 per cent Formalin. As examples, three representative specimens will be 
described in detail. They consisted of a partially developed, erupted secondary 
mandibular incisor and an exfoliated primary maxillary second inolar from 
patient V. P. and an extracted secondary mandibular first molar from patient 
J.P. 

The crown of the central incisor was slightly smaller than normal, bulbous 


in shape, and exhibited several areas of horizontal, pitted hypoplasia in the 
enamel of the labial and lingual surfaces. The remainder of the enamel was 


of normal thickness. The dental pulp was present in the developing root. The 
specimen was sawed in half with some difficulty due to the extreme hardness 
of the enamel. One-half was decalcified in 22 per cent formie acid over Win 
3,000 and embedded in paraffin. Sections were stained with hematoxylin and 
eosin, and aldehyde fuchsin. A ground seetion was prepared from the other 
half. 

The exfoliated second molar-was severely abraded, so that only a thin 
collar of cervical enamel remained. The exposed dentine was dark amber 
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brown and translucent. In the center of the abraded area was a darker spot 
of dentine, and in an adjacent area the dentine had been worn through, ex- 
posing a normal-sized pulp chamber. A transverse ground section of the 
occlusal surface was prepared. 

The secondary first molar likewise had been severely abraded, so that 
only a thin layer of dentine remained over a threadlike pulp chamber. A 
transverse ground section of the occlusal portion and sagittal ground sections 
of the remaining roots were prepared. After photography, the ground sections 
were stained with the pa-S method as used by Burstone,’® using normal teeth 


as controls. All ground sections were 25 to 55 » in thickness. 
Microscopic Findings 
1. Unstained Ground Sections.—The ground sections were examined by 
transmitted and reflected light. The surface of the enamel was covered by 
enamel cuticle containing a few degenerated nuclei (Fig. 10). The Hunter- 
Schreger bands were somewhat distorted in local areas, but not markedly so. 





Fig. 10.—Patient V. P. The surface of the enamel is covered by remnants of reduced 
enamel epithelium. Slitlike spaces containing organic material are present in the outer 
areas of the enamel. These spaces are located in the portion of the enamel that showed 
hypoplasia grossly. (Magnification, 530; reduced 14.) 


surface in a gnarled pattern. Oval spaces, measuring 7 to 10 » in length, were 
located between enamel rods (Fig. 10). These spaces were seen micro- 
scopically in the portion of the enamel that exhibited hypoplasia grossly. The 
spaces contained poorly ealcified organic material. 

The dentinoenamel junction was straight in the incisal portions of the 
specimen, but the scallops increased in number and depth in the labial bulge 


The enamel prisms were of normal shape, but they frequently coursed to the 


and cingulum (Fig. 11). 











648 HURSEY, WITKOP, MIKLASHEK, AND SACKETT 


Roentgenographic examination (Fig. 9) revealed the presence of the developing 
secondary teeth with enamel of normal thickness. The bone appeared to be normal. The 
primary incisors had no pulp chambers and only hairlike root canals. The pulp chambers 


and root canals of the canines and molars were only slightly reduced in size. 
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Fig. 9.—Patient V. P. The pulp chambers show variations in comparative size from 
very large in the maxillary right teeth, approximately the expected size in the mandibular 
primary molars, to early obliteration in the erupting incisors. The secondary mandibular 
central incisors erupted at 3 years of age. 

In a two-month interval, the mandibular secondary incisors erupted and the cor- 
responding primary teeth were exfoliated. The extracted maxillary primary second molar 


and the exfoliated teeth were saved for histologic examination, 


Histologic Methods 
Gross Descriptions and Preparation 

The specimens submitted for histologic examination were preserved in 
10 per cent Formalin. As examples, three representative specimens will be 
deseribed in detail. They consisted of a partially developed, erupted secondary 
mandibular incisor and an exfoliated primary maxillary second inolar from 
patient V. P. and an extracted secondary mandibular first molar from patient 
J.P. 

The crown of the central incisor was slightly smaller than normal, bulbous 
in shape, and exhibited several areas of horizontal, pitted hypoplasia in the 
enamel of the labial and lingual surfaces. The remainder of the enamel was 


of normal thickness. The dental pulp was present in the developing root. The 
specimen was sawed in half with some difficulty due to the extreme hardness 
of the enamel. One-half was decalcified in 22 per cent formie acid over Win ‘ 
3,000 and embedded in paraffin. Sections were stained with hematoxylin and ] 
eosin, and aldehyde fuchsin. A ground seetion was prepared from the other R 
half. § 
The exfoliated second molar’ was severely abraded, so that only a thin 
collar of cervical enamel remained. The exposed dentine was dark amber s 
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brown and translucent. In the center of the abraded area was a darker spot 
of dentine, and in an adjacent area the dentine had been worn through, ex- 
posing a normal-sized pulp chamber. <A transverse ground section of the 
occlusal surface was prepared. 

The secondary first molar likewise had been severely abraded, so that 
only a thin layer of dentine remained over a threadlike pulp chamber. A 
transverse ground section of the occlusal portion and sagittal ground sections 
of the remaining roots were prepared. After photography, the ground sections 
were stained with the pa-S method as used by Burstone,’® using normal teeth 
as controls. All ground sections were 25 to 55 » in thickness. 

Microscopic Findings 

1. Unstained Ground Sections.—The ground sections were examined by 
transmitted and reflected light. The surface of the enamel was covered by 
enamel cuticle containing a few degenerated nuclei (Fig. 10). The Hunter- 
Schreger bands were somewhat distorted in local areas, but not markedly so. 





Fig. 10.—Patient V. P. The surface of the enamel is covered by remnants of reduced 
enamel epithelium. Slitlike spaces containing organic material are present in the outer 
areas of the enamel. These spaces are located in the portion of the enamel that showed 
hypoplasia grossly. (Magnification, x530; reduced 14.) 
lhe enamel prisms were: of normal shape, but they frequently coursed to the 
surface in a gnarled pattern. Oval spaces, measuring 7 to 10 » in length, were 
located between enamel rods (Fig. 10). These spaces were seen micro- 
scopically in the portion of the enamel that exhibited hypoplasia grossly. The 
spaces contained poorly calcified organic material. 

The dentinoenamel junction was straight in the incisal portions of the 
specimen, but the seallops increased in number and depth in the labial bulge 


and cingulum (Fig. 11). 
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Fig. 11. 


Fig. 11.—Patient V. P. The dentinoenamel junction is straight in the incisal portion and 


scalloped over the labial bulge and cingulum. This pattern is not unlike that found in normal 
teeth. (Magnification, x16; reduced 1%.) 
Fig. 12.—Incremental lines are accentuated in the incisal portions of the specimen. 


Fig. 13.—The pattern of the incremental lines in the secondary central incisor indicates 
a delay in the formation of the dentine. (Compare this figure with Fig. 80 by Schour and 
Massler in Orban, Balint: Oral Histology and Embryology, ed. 3, St. Louis, 1953, The C. V. 
Mosby Company, p. 108.) 
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Incremental lines in the dentine, undoubtedly corresponding to the con- 
tour lines of Owen, were prominent throughout the sections (Figs. 12 and 14). 
Their arrangement was somewhat different from those found in normal teeth 
(Fig. 13). This configuration indicates a distortion of the rhythmic pattern 
of dentine matrix formation. In some areas where the enamel broke away in 
grinding, the fractures took place within the enamel and at the dentinoenamel 
junction. In other areas, the fractures occurred along the course of the in- 
eremental lines in the dentine 30 to 130 » below the dentinoenamel junction 
(Fig. 14). 








Fig. 14.—Patient V. P. The enamel fractured from the tooth during grinding at the 
dentinoenamel junction (X), 30-130 uw into the dentine (Y), and also within the enamel (Z). 
Tubules and cells were located along the incremental lines. The black spot represents an 
area of typical secondary tubular dentine. (Magnification, x16; reduced ¥%.) 


The dentine was devoid of normal tubule formation, except in limited 
microscopic areas subjacent to the dentinoenamel junction. In the section of 
the second primary molar, the area corresponding to the dark spot seen 
grossly proved to be an area of typical irregular tubular dentine (Fig. 14). 
The deeper portions of the dentine contained numerous inclusions of nucleated 
cellular structures, cellular debris, and bundles of pleomorphic tubules located, 
for the most part, along the incremental lines (Fig. 14). 


2. Decalcified Sections Stained With Hematoxylin and Eosin.—Decalcified 
sections stained with hematoxylin and eosin revealed fragmented cells con- 
taining blue-staining chromatin material in the dentine, patent and sclerotic 
tubules, and viable-appearing cells located along the path of the incremental 
lines. Tissue sections had a tendency to tear along these laminations during 
processing. In the incisal portion of the dentine, several large parallel tubules 
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coursed to the pulp and represented the only area where the tubules appeared 
somewhat normal throughout the thickness of the dentine. The tubules 
traversed interglobular dentine along most of their course. The predentine 
was of normal width. In the pulp, few odontoblastic cells were present. 
Only rarely were they associated with tubule formation. Occasionally, a single 
short, large, dentinal process with smaller branches extended from many cells, 
and resembled a spruce tree devoid of needles. Most of the odontoblasts 
showed retrogressive changes of karyorrhexis and cytoplasmie vacuolation. 
These degenerated cells, as well as more normal cells, were also incorporated 


into the predentinal and dentinal matrix. 


3. Decalcified Sections Stained With Aldehyde Fuchsin.—In sections 
stained with aldehyde fuchsin, the tubules and their minute branches stained 
a deep blue black. The mantle layer of dentine in the crown usually con- 
tained branching tubules and resembled normal dentine for a distance of 50 
to 100 ». In limited areas, this laver contained bizarrely shaped tubules, or it 
was atubular. Deeper to this area were cells in lacunae oriented with their 
long axes parallel to-the dentinoenamel junction. Minute processes from these 
lacunae anastomosed with the processes from adjacent spaces. The arrange- 
ment of the cellular inclusions and incremental lines resembled the canalicular 




















pattern of an Haversian system of bone. 

4. Ground Sections Stained by the Periodic Acid-Schiff Method.—(Ciround 
sections, stained by the pa-S method utilizing a reducing rinse, were intensely 
positive when compared with normal control sections. The incremental lines 
stained deeply in contrast to normal teeth where the incremental lines were 
harely discernible. Frequently, the continuity of an incremental line was lost 


in an area of deeply stained, interglobular dentine. 















Genetics 






This pedigree (Fig. 1) was ascertained three times through the three 
probands* who were admitted on separate occasions to Children’s Hospital in 
Washington, D. C. The information presented in the pedigree was obtained 
by history from the parents of the probands and by medical and dental 
examination of sibships A, BA, and CA and their parents. The history ob- 
tained from one informant was checked against that obtained from the other 
two. It should be emphasized that the material presented is correct, but 
many relationships are not shown because such information is beyond the 
scope of this limited investigation. Nearly all matings shown here are prob- 
ably consanguineous to some degree, but only those that can be substantiated 
at this time are represented. A complete study of all aspects of this clan is 











being made and will be presented at a later date. 
Many types of matings are represented here. Besides instances of 
marriages between first ‘cousins, there are cross-generation marriages and 









*A proband is the affected individual that brings the pedigree to the attention of the 
investigator. 
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marriages between several persons in one sibship with persons in another. In 
one instance, not completely shown, a man married his brother’s son’s 
daughter. 

On the basis of these and other data, it is tentatively estimated that the 
average woman has about 5.7 offspring. This estimate was derived by taking 
a generation in which all living women were over 50 years of age, determining 
the number of females originally in that generation, regardless of whether 
or not they reached reproductive age,* and then determining the number of 
offspring these women had in the following generation. The reproductive 


years were from 1900 to 1950. 


Dentinogenesis Imperfecta 

The pedigree indicates that dentinogenesis imperfecta is transmitted as 
a simple dominant gene (Fig. 1). In several places on the pedigree, there are 
shown affected offspring from matings where the parents are not represented 
as being affected. In those instances, it is believed that the spouse, whose sibship 
is not known, transmitted the defect. Information could not be obtained on 
the tooth condition of all marriage partners. A lack of penetrance is not 
indicated, because we have yet to find a substantiated example of the trait pass- 
ing through a nonshowing individual, in contrast to the reports of others.'° 
The degree of penetrance is very high for this trait. The ratios of affected and 
unaffected offspring from matings of a normal person and an affected person are 
within the expected limits (Table I). There is no statistically significant differ- 
ence in the sex distribution or in the test for partial sex-linkage, as shown by the 
X* test. Two sibships are the result of matings where both parents are affected 
with dentinogenesis imperfecta, with the possibility that some offspring are homo- 
zygous for the dominant gene. As far as we know, these are the first matings 
of this type reported. These sibships will be reported in a later study. 


TABLE I 
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If the probands, the one-child sibships, and the persons through whom the defect was 
transmitted in each generation are eliminated, there are sixteen sibships for which complete 
information is available. There is no statistically signficant difference in the sex ratios or 
in the test for partial sex-linkage as shown by the X? test. 


Other Defects 
Besides dentinogenesis imperfecta, other hereditary conditions, such as 
lop ears, albinism, polyeystic kidneys, and deaf-mutism, were found to oceur 
in this group (Fig. 1). The ear defect is genetically unassociated with the 
tooth defect, and it appears in the same persons only by chance, It appears 
to be transmitted as a simple dominant gene. Information is not complete on 
sibships NB and BW. 


*Does not include females that lived less than one day. 
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The total albinism is undoubtedly due to a recessive gene. We have since 
found that quite a number of albinos are present in this group. As in the 
former instance, the appearance of albinism and polycystic kidneys in one 
individual is due to chance combination of traits and is not part of a syndrome. 
The type of deaf-mutism shown here was not determined, but it has been 
found in four other clan members. There are various other genetically deter- 
mined pathologie traits occurring in this group. 


Discussion 


In-married groups that are isolated to some degree from the rest of the 
population of this country are uncommon, but they are not rare. There are 
over twenty-six known tri-racial groups living east of the Mississippi River 
that are inbred to some degree.*° Other peoples, such as the Dunkers of 
Pennsylvania and the Hutterites of Montana and Alberta, have been isolated 
on a religious basis.*' Island populations in the Pacifie and various Eskimo 
tribes have been isolated from the bulk of humanity by geographic and 
climatie factors. The people discussed in this article comprise one of the 
oldest of these groups in this country. Because of the length of time that 
in-marriages have taken place, these people approach an ethnie entity. It is 
perhaps through such groups as these that various racial strains have had 
their origin in the past. 

Dentinogenesis imperfecta, as it occurs in this pedigree, shows a wide 
variation in its clinical, roentgenologic, and histologic appearance. A portion 
of these variations may be ascribed to the natural history of the trait from 
infaney to adulthood. In general, the developing teeth have large pulp 
chambers which become obliterated with age. This does not happen in all 
cases. In some instances, the formation of dentine is interrupted early in its 
development and the ‘‘shell’’ type tooth results. In other cases, the dentine 
formation progresses to a stage where the pulp chambers are approximately 
the expected size. Examples of each of these variations may be seen in the 
same individual. 

The mantle layer of dentine usually resembles that seen in normal teeth. 
The remainder of the dentine shows prominent incremental lines. Cells, ceil 
remnants, and tubules are located, for the most part, in the path of these 
lines. The ground sections and decalcified sections had a tendency to split 
along these laminations., The ground sections stained with the pa-S method 
indicate that there are many chemically reactive groups along the course of 
the incremental lines. 

On the basis of these findings on the character of the dentine, it is pre- 
sumed that the primary odontoblasts are able to form normal-appearing 
dentine for only a limited time. They then probably degenerate and become 
incorporated into the matrix in various stages of preservation. The presence 
of these cell remnants and tubules in the matrix causes a weakening of the 
tooth at this point. The mesenchymal cells of the pulp differentiate to form 
odontoblastic-like cells which have a limited capacity to form a fully organized 
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dentinal matrix. These cells then degenerate after a short period and are 
incorporated in the matrix of the dentine. This process is repeated until 
obliteration of the pulp chamber results. The dentine thus formed gives the 
appearance of an Haversian system of bone. This interpretation is essentially 
the same as that made by Ivancie."* 

The repeated differentiation of the mesenchymal cells to odontoblastic 
cells and their eventual degeneration do not occur in all areas of the crown 
to the same degree. Some primary odontoblasts, especially those located under 
the cusps of the tooth, seem to retain their ability to form dentine for some 
time. The adjacent odontoblasts apparently do not, resulting in a delay in 
the formation of the dentine in the areas lateral to the cusps (Fig. 13). Thus, 
the crowns of the teeth may acquire a bulbous shape. 

If the genetic defect is manifest to a greater degree, the mesenchymal cells 
of the pulp probably are unable to form a functional odontoblastie cell. The 
process of dentine formation may be arrested at various stages, resulting in a 
‘‘shell’’ tooth or one with a pulp chamber of intermediate size. The defective 
teeth described by Schimmelpfennig and McDonald,’ and Rushton’ ** may 
represent examples of this type of tooth formation. 

The criteria that characterize dentinogenesis imperfecta are quite vari- 
able. The color of the teeth may range from a normal hue to dark brownish 
black. The darker shades are found in teeth lacking enamel. The enamel 
may not always fracture from the dentine. The enamel may be unaffected 
or hypoplastic in appearance. The shape of the crowns may range from 
normal to nearly spherical. The roots are not always short and blunt. Pulp 
chambers may be present in the opalescent teeth. The location of the scallops 
of the dentinoenamel junction closely resembles that seen in normal teeth. 
Some areas in the dentine may appear normal. Irregular tubular dentine 
also may be found in these teeth. 

Opalescent teeth have been reported to be less susceptible to caries than 
normal teeth."° We believe that this is not due to any inherent resistance of 
these teeth to the earies process, but only reflects the inability of the carious 
process to propagate itself on an enamel surface that is being rapidly lost by 
abrasion and fracture. 

Overgrowth of the alveolar process probably does not indicate an involve- 
ment of the bone as part of the direct genetic effect. The alveolar hypertrophy 
probably represents a response of the alveolar process to increased functional 
stimulation when the patient uses the alveolar ridges and the crownless teeth as 
masticating surfaces. 

Enamel hypoplasia does not accompany all cases of dentinogenesis imper- 
fecta. When it does oceur, the severity and distribution of the enamel hypo- 
plasia are variable. The enamel defect is probably a secondary defect and not 
the direct expression of the dentinogenesis imperfecta gene. 

Any single case of hereditary disease which shows variations from the 
classical example of the disease may be a different genetic entity or a varia- 
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tion in the expression of the typical trait. Investigation of the affected rela- 
tives may differentiate between these two possibilities. It also offers the 
opportunity to observe the phenotypic variations of the gene. 

There are several theoretical possibilities that may account for the varia- 
tions of dentinogenesis imperfecta as it oceurs in this group. The gene 
responsible for this trait may not be the same gene as seen in other pedigrees of 
dentinogenesis imperfecta.’ The influence of other gene combinations may 
cause the variations seen from case to case.” In this group, because of their 
rather homogenous genetic background, these gene combinations may be more 
frequent than in the population as a whole, so that only rarely would those 
variations occur in pedigrees outside this group. Environmental influences 
may account for these variations.** A funnel-shaped enlargement of the 
pulps of anterior teeth has been described associated with coarctation of the 
aorta.2> There was no evidence of coarctation of the aorta in any of the cases 
presented in this article. One patient did have congenital pulmonary hyper- 
tension. 

The homozygous condition for dentinogenesis imperfecta is not known, 
but it is assumed that the defect would be more severe than that resulting 
from the heterozygous condition. So far as this investigation has been able 
to reveal, the persons who appear to have shell teeth do not represent the 


homozygous condition for this trait. 


Summary 

Dentinogenesis imperfecta as it occurs in certain persons who are mem- 
bers of an inbred group comprising 4,000 to 5,000 individuals of Caueasian, 
Negro, and American Indian ancestry has been deseribed. 

The description of the clinical, roentgenographic, and histologie varia- 
tions seen in five representative cases was presented and compared or con- 
trasted with previous findings in the literature. An attempt was made to 
show that certain cases of dentinal dysplasia might represent different mani- 
festations of dentinogenesis imperfecta, rather than new clinical entities. 

Instanees of individuals who are heterozygous for the dominant gene of 
dentinogenesis imperfecta marrying and having offspring who could be homo- 
zygous for the trait have been reported for the first time. : 

This group is valuable for future studies because there are enough living 
persons with traits such as dentinogenesis imperfecta, lop ears, albinism, poly- 
cystic kidneys, and others to permit a reliable statistical analysis of these 
traits. There are church records available concerning marriages and births. 
lor the most part, these persons marry only other members of the group. 
They have been segregated in the community as a special racial class for over 
250 years. 

Conclusions 

1. An inbred racial isolate comprising 4,000 to 5,000 related persons, many 
6f them having various inherited biochemical and morphologic defects, exists 
in southern Maryland. 
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2. One of these defects, dentinogenesis imperfecta, appears to be trans- 
mitted as an autosomal dominant trait. 

3. Wide variations in the manifestation of this trait were observed in 
patients heterozygous for the dominant gene. These variations probably 
account for the eases of dentine dysplasias which have been reported in the 
literature as separate clinical entities. 

4. The bulbous-shaped crowns of the teeth in dentinogenesis imperfecta 
may be aseribed to a disruption of the rhythmie pattern of dentine formation 
due to the reduced viability of the odontoblasts and the mesenchymal cells. 

5. Cases are presented showing the oceurrence of several pathologic 
venetie traits in the same person. The existence of these traits together in 
one individual is due to a chance combination of traits and is not part of a 
syndrome. 


We wish to express our thanks to Mr. Walter Ray, who prepared the histologic 
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tions and the pedigree, and to Miss Dorothy Potbury for the illustrations. 
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CONGENITAL ECTODERMAL DYSPLASIA OF THE ANHIDROTIC TYPE 


LeE M. Sackett, D.D.S.,* ALLEN E. Marans, M.D.,** anp 
RuvoutpeH J. Hursey, Jr., D.D.S.,*** WasnHinaton, D. C. 


EREDITARY anhidrotie ectodermal dysplasia is a syndrome involving 

the development of some of the ectodermal structures of the body. A 
triad of symptoms diagnostic of the disease consists of the following: (1) com- 
plete or partial anodontia; (2) anhidrosis due to a complete or partial absence 
of sweat glands; and (3) hypotrichosis and a smooth, dry, shiny skin. 

Other associated disturbances commonly found in these patients are 
atrophie rhinitis, chronic pharyngitis and laryngitis, absence of taste and 
smell, deformed ears (satyr-shaped or absent lobules), conjunctivitis, absent 
tears, apparent saddling of the nasal dorsum, absent mammary glands, adrenal 
insufficiency, everted lips with poor definition of the vermilion borders, and 
thickened cranial bones.’ 

In most eases reported, the inheritance is of the sex-linked, recessive type, 
being carried by the female of one generation and transmitted to the males of 
the next. Some reports, however, note a dominant mode of transmission.” 4 

Thoma and Allen? state that there is a definite suppression of the ecto- 
dermal tissue and that the state of fetal life at which the process begins 
determines the epidermal structures present in the individual. This syndrome 
has been reported only rarely in Negroes. The medical history of this patient 
has been reported previously (A.E.M.).° 


Case Report 


On Oct. 18, 1954, the patient, an 18-month-old male Negro, was referred to the Dental 
Clinic, Children’s Hospital, Washington,’ D. C., for an evaluation of his oral problem. A 
review of the family history revealed the following findings: 

1. The child’s mother had frequent episodes of malaise with fever during the summer. 
Perspiration occurred only in the axillae until she was placed on an increased salt intake. 
Perspiration now occurs over the entire body surface. 

2. Examination of the mother revealed her secondary maxillary lateral incisors and 
three mandibular incisors to be congenitally missing. The mandibular incisor that was 
present was peg-shaped (Fig. 1). 

3. The father and two siblings perspired freely. In one sibling (a 4-year-old sister) 
the mandibular primary and secondary central incisors were missing. The mandibular 
primary lateral incisors were peg-shaped (Figs. 2 and 3). 

4, The maternal great-great-grandfather was the only known Caucasian in the family 
tree. The patient’s mother had no information regarding his state of health except that 
he lived to be 83 years old. 


*Chief of Oral Surgery, Associate Staff, Children’s Hospital, Washington, D. C. 
** Assistant Chief Resident in Pediatrics, Children’s Hospital, Washington, D. C. 
***Intern in Pedodontia, Children’s Hospital, Washington, D. C. 


659 








SACKETT, MARANS, AND HURSEY 


1.—Intraoral roentgenograms of the patient’s mother. Note the congenital absence of 
five secondary incisor teeth. 


Fig. 2.—Photograph of 4-year-old female sibling of patient showing the absence of the primary 
mandibular central incisors and the peg-shaped lateral incisors. 











CONGENITAL ECTODERMAL DYSPLASIA OF ANHIDROTIC TYPE 661 


History of Present Illness—The patient was first seen at Children’s Hospital on 
July 18, 1953, at 3 months of age, with a one-week history of a gradually increasing cough 
and a two-day history of vomiting. During that admission (forty-one days) the tempera- 
ture reached as high as 109.4° F., despite aspirin therapy. Throughout the entire hospital 
stay, temperature spikes of 101° to 108° F. occurred at least twice weekly without apparent 
cause. 

A perspiration test, made with Minor’s solution, revealed the presence of sweat glands 
in the right axilla. Specimens of skin from the right axilla and interscapular region were 
obtained by biopsy. Sweat and sebaceous glands in the deeper layers of the skin were 


noted only in the axillary specimen. 





Fig. 3.—Intraoral roentgenograms of female sibling in Fig. 2. 

The hair was fine and sparse on the scalp. The lips were large and everted. The 
vermilion border was poorly defined on the lower lip, but well defined on the upper lip. 
The border was surrounded by a 1 to 2 mm. area of darkened pigmentation. The skin 
was uniformly dry, even in the body creases. The scalp appeared thin and shiny with 
some scaliness. The ears were satyr-shaped. Anteroposterior, lateral head, and lateral 
jaw films revealed the maxilla and mandible to be within the normal range in regard to 
size for the age of the patient. There were at least six primary tooth buds in each jaw 
with evidence of early enamel formation. 

Physical Examination.—Physical examination revealed an 18-month-old male Negro 
with the hair of the scalp sparse and dry (Fig. 4). An impression of a saddle nose was 
manifested due to a prominent forehead. The skin over the forehead was scaly with 
crustlike formations. The lips were thick and everted. Other findings at this time were 
atrophie rhinitis and a reducible umbilical hernia. 

Intraoral examination revealed the primary maxillary central incisors to be the only 
erupted teeth. These teeth were peg-shaped (Fig. 5). The oral mucosa and tongue 
appeared dry, but normal in color and consistency. 
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Roentgenographic Examination.—Examination of both hands on Oct. 18, 1954, re- 
vealed no evidence of retarded or precocious development. Lateral head and postero- 
anterior projections revealed the facial bones, including the jaws, to be within normal 


limits for the age of the patient. 


Fig. 4.—Front and profile views of patient, showing the large everted lips, sparse hair, 
prominent forehead, and the satyr-shaped ears. 


Fig. 5.—Photograph of the extracted primary maxillary central incisors. Note the peg-shaped 
crowns. 


The developing buds of the deciduous maxillary left and right canines, first and 
second molars, and the secondary central incisors were present in the maxillary alveolus. 
The deciduous central incisors were erupted. In the mandible, the developing buds of the 
deciduous canines, left first and second molars, and the right first molar were present. The 
right molar did not appear as well calcified as those on the left. Intraoral roentgenograms 
confirmed the above findings (Figs. 6 and 7). 

Laboratory Examination.—Laboratory examinations performed at this admission were 
within normal limits. 
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r. 6.—Lateral jaw roentgenograms of the patient. Note the absence of many of the 
primary and secondary teeth and tooth buds. 


























Fig. 7.—Intraoral roentgenograms of the patient. Note the primary maxillary central incisors. 
They were the only erupted teeth. 
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Hospital Course.—The patient was admitted for oral biopsies. Under general anes- 
thesia, the deciduous maxillary central incisors and the developing secondary central in- 
cisors were removed. Biopsy specimens of the gingiva and the cheek mucosa were taken. 





Fig. 8.—Photomicrograph of specimen of cheek showing degenerative changes in the epithelium 
and the absence of salivary (buccal) glands. 


Pathologic Examination.—Significant pathologic changes occurred only in the cheek 
biopsy. There was evidence of parakeratosis, acanthosis, intercellular edema, and hydropic 
degeneration of the cells and nuclei of the epithelium. Mucous (buccal) glands were not 
present in the submucosa (Fig. 8). Specimens of the gingiva and the teeth were found to 
be within normal limits. 


Discussion and Conclusions 


A typical case of congenital anhidrotie ectodermal dysplasia is reported. 
The patient presented numerous ectodermal defects involving skin, mucous 
membrane, teeth, hair, ears, and sweat and mucous glands. 

As stated above, this trait is sex-linked and recessive in nature. It is of 
interest, however, to note that minor characteristics of the syndrome were 
present in the mother and in one female sibling. Although the syndrome has 
been previously reported in females and believed to be transmitted as a simple 
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dominant, the authors do not feel this to be true in this instance. The recessive 
gene may have affected a stage of tooth development in the mother and 
sibling, but not enough of the characteristics of the syndrome are present to 
classify them as true cases of ectodermal dysplasia. 

The histopathologic picture of the mucous membrane follows closely that 
reported by Everett and his associates.‘ Of significance here was the hydropic 
degeneration of the epithelial cytoplasm and the lack of glandular tissue in 
the submucosa of the cheek. The gingival biopsies in both instances showed 
no significant changes. 
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EVALUATION OF METHODS FOR STERILIZING ROOT CANAL 
INSTRUMENTS 


Seymour Outet, D.D.S., PHILADELPHIA, PA. 


M*.. methods of sterilizing root canal instruments for immediate use 
clinically have been attempted. The most effective method appears to 
be the use of a molten metal sterilizer at a temperature of approximately 218° 
C. (425° F.) for five to ten seconds, according to Findlay* and Stewart and 
Williams. Whereas this method may be satisfactory in the hands of the ex- 
perienced operator, it has several disadvantages according to Grossman,’ 
namely: (1) the accumulation of dross which must be removed periodically ; 
(2) the possibility of metallic particles adhering to the instrument or ab- 
sorbent point, which metal may be introduced inadvertently into the canal, 
eausing blockage; (3) the danger of upsetting the hot metal and causing a 
burn. 

Some practitioners use cold disinfecting solutions instead of molten metal. 
Basically, this involves the passage of an instrument across sterile gauze or 
a cotton roll saturated with a disinfecting solution. Others prefer the con- 
stant immersion of the instrument in a disinfecting solution. Some of the 
solutions presently in use for this purpose are: Zephiran chloride 1:1,000 
(quaternary ammonium compound), tincture of Metaphen 1:200, liquefied 
phenol, camphorated parachlorophenol, 70 per cent alcohol, and double-strength 
chlorinated soda. In addition, endodontie ‘‘sterilizing’’ devices, such as hot 
air, chemical trays, formaldehyde vapor, and glass beads, have been developed 
commercially. Clinical suecess has been claimed for all methods of steriliza- 
tion. A survey of the literature, however, reveals little information on the 
validity of these methods of sterilization. The purpose of this study was to 
determine the clinical efficacy of the various methods. 


Materials and Methods 


Materials.—The root canal instruments used were assorted sizes of Kerr 
reamers and files, with both long and short handles. Barbed broaches were 
not used, as they are not adaptable to sterilization by passing them through 
cotton rolls saturated with various disinfectants. 





From the Department of Oral Medicine, School of Dentistry, University of Pennsylvania. 
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The root canal instruments were initially sterilized by dry heat for two 
hours at a temperature of 160° C. The instruments were then contaminated 
with the following microorganisms: Streptococcus faecalis, Escherichia colt, 
Candida albicans, and Bacillus subtilis (both vegetative and spore forms). No 
attempt was made to standardize concentrations of microorganisms per cul- 
ture. Bacillus subtilis was used as a two-week culture by allowing the original 
culture to ineubate at 38° C. for that length of time. 

Cultures were obtained by inoculating tubes of sterile brain-heart infusion 
broth (Difeo) from stock cultures. These were ineubated at 38° C. for 
twenty-four hours. Smears were prepared and stained to check the morpho- 
logic characteristies of each organism used in the contamination procedures. 

Inactivators’ * were added to the culture medium, when needed for 
neutralizing any residual disinfectant which might have been transferred to 
the medium by the instrument. The media used were as follows: 


1. Brain-heart infusion broth (BHIB) (Difco). 
2. BHIB with activated chareoal (to neutralize effect of quater- 
nary ammonium compounds and phenols). 
. BHIB with 1 per cent sodium thiosulfate (to neutralize effect 
of the ehlorides). 
4. BHIB with 1 per cent sodium thiosulfate and activated char- 
coal. 
5. BHIB with 1 per cent sodium thioglycollate (to neutralize 
effect of mereurials). 


ee) 


The disinfectants used were: Zephiran chloride 1:1,000 (quaternary am- 
monium compound), Roceal 50 per cent (quaternary ammonium compound), 
parachlorophenol 30 per cent, Camphophenique, aleohol 70 per cent, alcohol 
95 per cent, tineture of Metaphen 1:200, chlorinated soda (double strength), 
and liquefied phenol. 

The various sterilizing devices used were: Vulcan molten metal sterilizer, 
Esquire molten metal sterilizer, Starlite molten metal sterilizer, Union Broach 
glass bead sterilizer, and Orea hot air sterilizer. 


Methods.—The study was divided into two phases: (1) laboratory tests 
and (2) elinieal tests. Pilot studies were performed initially in the laboratory 
to evaluate the various techniques under consideration. 

Each test instrument was contaminated by immersion in a test tube con- 
taining a previously prepared known culture. The instruments remained in 
contact with the suspension of organisms for two minutes. They were then 
air-dried for five minutes. 

In addition, duplicate instruments were immersed in fresh whole blood 
for two minutes to determine the effect of debris on the instruments. After 
removal, the instruments were air-dried until the blood coagulated, and then 
were contaminated in the manner previously described. 
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A contaminated instrument was passed through a No. 2 cotton roll (3 


by 11% inches) saturated with the disinfecting solution to be tested. With a 
counterclockwise rotary motion, the blade was drawn across the edge of the 
cotton roll, the sides of which were compressed against the blade of the instru- 
ment. This mechanically removed debris, as determined by a microscopic 
examination, and created surface contact between the disinfecting solution 
and the blade. The contact time during mechanical cleansing was found to 
be approximately seven to ten seconds. This method was later changed to the 
use of a rubber sponge in a holder containing the disinfecting solution. The 
instruments were plunged into the saturated rubber sponge, causing some 
mechanical cleansing and contact between the disinfectant and the instrument 
blade. The contact time was approximately ten seconds. This latter method 
was especially adaptable to the use of caustic solutions, for example, phenol. 
The following controls were used: 


1. Contaminated instruments were placed in culture media with- 
out any attempt at sterilization. 

2. Contaminated instruments were immersed in molten metal for 
ten seconds at a temperature between 213 and 218 ° C. (between 415 
and 425° F.), then placed in culture media, and incubated. The in- 
struments were not handled with the fingers, but with sterile cotton 
pliers. 

3. Contaminated instruments were passed through cotton rolls 
saturated with sterile water and also through dry cotton rolls, then 
placed in culture media and incubated. 

4. A sterilized instrument was air-contaminated for one hour and 
then cultured for growth. 

5. All the preceding tests were repeated, using blood-coagulated 
contaminated instruments. 


Reasonable attempts were made to equalize such factors as period of ex- 
posure, temperature of room and solutions, and time of treatment of instru- 
ments by the disinfecting solutions. 

Contaminated instruments were subjected to the heat of an Orea hot air 
sterilizer, a product of Brazil, for varying periods of time at a temperature 
of approximately 201° C. (394° F.). The instruments used were not mechani- 
cally cleansed prior to their attempted sterilization. 

All tubes were incubated at 38° C. and examined for growth after forty- 
eight hours and again after seven days. Smears were made of cultures in 
which growth was present or suspected, using Hucker’s modification of Gram’s 
stain. 

The second phase of this project concerned itself with a clinical study to 
determine the efficacy of the various methods under consideration. Clinically 
contaminated instruments were used to inoculate tubes of brain-heart infusion 
broth, containing a suitable inactivator, by means of a long, thin-beaked pair 
of cotton pliers. Thus, each instrument was used as an inoculating needle. 
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TABLE I. LABORATORY RESULTS 
STR. MIXTURE OF 
FAECALIS ESCH. COLI | C. ALBICANS| I, Il, AND | B. SUBTILIS 
INSTRUMENTS (1) (11) (111) ll (Iv) 
1, Contaminated Instruments 
Sterile water + +++ + + 
Controls +++ ae +++ +++ +++ 
Molten metal 425° F./10 0 0 0 0 0 
seconds 
Hot air 
394° F./seconds 
3 0 - + +++ 
5 0 0 0 +++ 
7 0 0 0 +++ 
1] 0 0 0 poet 
15 0 0 0 +++ 
Zephiran chloride 0 +++ Contam- +++ 
1:1,000/10 seconds inated 
Camphophenique 10 sec- 0 0 0 +++ 
onds 
Aleohol 70%/10 seconds - 0 0 +++ 
Aleohol 95%/10 seconds +++ +++ +++ +++ 
Tincture of Metaphen (un- + + 0 7“ 
tinted) 1:200/10 seconds 
Chlorinated soda, double +++ +++ + ++ 
strength/10 seconds 
Liquefied phenol 10 seconds 0 0 0 +++ 
2. Blood-Coagulated Contaminated Instruments 
Controls +++ +++ te +++ 
Zephiran chloride +++ +++ +++ +++ 
1:1,000/10 seconds 
Hot air 394° F./10 seconds +++ +++ +++ +++ 
Molten metal 425° F./10 +++ +++ +++ +++ 
seconds 
3. Blood-Coagulated Contaminated Instruments and Mechanical Cleansing 
Controls +++ 
Hot air 394° F./10 seconds ++ 
without mechanical cleansing 
Hot air 394° F./10 seconds 0 
with mechanical cleansing 
Molten metal 425° F./10 seconds + 
without mechanical cleansing 
Molten metal 425° F./10 seconds 0 
with mechanical cleansing 
Camphophenique with mechanical cleansing 0 
4. Absorbent Points 
Control +++ 
Molten metal 425° F./10 seconds 0 
Hot air 394° F./10 seconds 0 
Air contamination—no demonstrable growth present in culture medium 
1 hour 
5. Bacillus subtilis Studies 
GLASS BEADS, EXTRAFINE 415 TO 380° F./10 SECONDS | NO GROWTH | GROWTH 
Control, glass beads without mechanical cleansing 33 7 
Control, mechanical cleansing only 18 4 
Mechanical cleansing plus glass beads 4 0 
MOLTEN METAL 425° F./10 SECONDS | NO GROWTH GROWTH 
Control, molten metal without mechanical cleansing 9 1 
Control, mechanical cleansing only 12 7 
Mechanical cleansing plus molten metal 7 0 





0 = No growth. 

+ = Slight growth. 

++ = Moderate growth. 
+++ = Heavy growth. 
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Controls were maintained at all times. The contaminated instruments were 
subjected to mechanical cleansing plus a specific method of ‘‘sterilization’’ 
under consideration for a period of ten seconds. All cultures were incubated 
for a period of one week at approximately 38° C. and examined for growth. 
Smears were made of cultures in which growth was present or suspected, 
using Hucker’s modification of Gram’s stain. Results were tabulated and 
recorded, as shown in Table I. 

The various methods tested may be arranged in order of effectiveness, as 
follows: molten metal, 425° F. at ten seconds; glass beads, extrafine diameter, 
425° F. at ten seconds; Orea hot air sterilizer, 394° F. at ten seconds; liquid 
phenol at ten seconds; ten seconds for the following chemical disinfectants— 
parachlorophenol; alcohol 70 per cent; tincture of Metaphen 1:200; Camp- 
hophenique; Zephiran chloride 1:1,000; glass beads, large diameter 420 to 340° 
F.; aleohol 95 per cent; double-strength chlorinated soda; sterile water. 


TABLE II. CLINICAL RESULTS 











METHOD | NO GROWTH GROWTH 
Molten metal (425° F./10 seconds) 25 0 
Glass beads, extrafine (415 to 380° F./10 seconds) 19 0 
Liquefied phenol 22 0 
Roceal concentrate 50 per cent 17 1 
Parachlorophenol 24 3 
Orea hot air sterilizer (394° F./10 seconds) 24 4 
Tincture of Metaphen 1:200 21 5 
Steel ball bearings (420° F. max./10 seconds) 4 3 
Zephiran chloride 1:1,000 4 4 





The frequency of microorganisms encountered clinically was as follows: 
gram-positive cocci, 117, 16 of which resisted some form of sterilization ; gram- 
positive bacilli, 36, 4 of which resisted some form of sterilization; gram-nega- 
tive bacilli, 3; probable spore form (questionable), 1; yeast form, 1. 

Spore forms were rarely observed during the clinical study. 


Clinical Order of Efficacy—An arbitrary order of effectiveness, based 
upon the foregoing clinical tests, may be arranged as follows: molten metal, 
425° F./10 seconds; glass beads, extrafine, 425 to 380° F'./10 seconds; liquefied 
phenol; Roceal concentrate; parachlorophenol; Orea hot air sterilizer, 394° 
F./10 seconds; tincture of Metaphen, 1:200; steel ball bearings, large diam- 
eter, 420 to 340° F./10 seconds; Zephiran chloride 1:1,000 (Table IT). 


Discussion 


It has been shown in the past that the molten metal sterilizer is com- 
pletely effective against vegetative and spore-forming organisms within ten 
seconds at 425° F. In this study an attempt was made to determine a more 
practical method of rapid sterilization of endodontic instruments, limited to 
the bounds of time and to the available temperature of molten metal steri- 
lizers—time because of the general practitioner’s desire for speed and rapidity 
- of operation; temperature because very high temperatures would destroy the 
physical properties of root canal instruments. 




















METHODS FOR STERILIZING ROOT CANAL INSTRUMENTS 671 


Glass beads, extrafine, have been found to be as completely effective as 
molten metal within the time-temperature limits previously mentioned. In 
addition, several tests were performed at a temperature of 425° F. for five 
seconds against B. subtilis and were found to be completely effective. How- 
ever, due to the small number of tests at this time-temperature ratio, I sug- 
gest that ten seconds be used to insure sterilization of spore-formers. 

The temperature factor in glass bead sterilization is very important be- 
cause a temperature gradient is present in the glass bead sterilizer from the 
base to the top. The variation is between 45 and 80° F. and depends upon 
the depth of the well containing the glass beads. It would be desirable to 
use a sterilizer with a deep well. ; 

The use of fine glass beads is imperative. Those recommended are about 
the size of the glass beads used on projection screens. Tests in which the 
larger-diameter glass beads were used resulted in ineffective sterilization in 
many eases. This probably was due to incomplete transmission of the heat 
of the beads to the endodontic instrument because of insufficient surface con- 
tact. Also, a greater temperature gradient existed between the base and the 
top of the sterilizer. For the same reason, large steel ball bearings failed to 
be effective. The use of steel ball bearings about the size of fine glass beads 
would not be practical because of their cost and searcity. Glass beads of fine 
diameter are readily available through commercial sources, as they are used 
routinely by the optometrist. 

The need for mechanical cleansing of endodontic instruments was clearly 
demonstrated. Neither molten metal nor glass beads will sterilize instruments 
coated with hemorrhagie debris, according to the laboratory tests. Conversely, 
with careful mechanical cleansing alone, using the cotton roll technique previ- 
ously described, no growth occurred from instruments contaminated with 
B. subtilis in approximately 63 per cent of cases. In fact, careful cleansing 
facilitates sterilization with any method by reducing the number of organisms - 
present on the blades of an endodontic instrument. Mechanical cleansing 
combined with molten metal or glass bead sterilization resulted in 100 per 
cent effectiveness in all laboratory and clinical tests. 

The Orea hot air sterilizer demonstrated excellent potential for endo- 
dontie sterilization. A simple mechanism, using a heating coil in a small en- 
closed metal eylinder, it is effective against all vegetative forms within five 
seconds at 394° F. At this temperature, however, it is ineffective against 
spore forms within ten seconds. 

Several of the chemical disinfectants were effective against the vegetative 
forms of organisms, but no disinfectant was completely effective against the 
spore-forming organisms and the most effective of the chemicals was also 
the most caustic. The use of parachlorophenol is contraindicated because of 
its lingering odor. It is quite surprising to note that the most commonly used 
disinfectant is also the least efficacious of all tested, namely, Zephiran chloride 
1:1,000. However, in greater concentration (Roccal), increased effectiveness 
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was noted. Because of the uncertainty of results, chemical *‘‘sterilization’ 
alone should not be used until a safer method can be devised upon which the 
practitioner can rely with certainty. 

Aleohol and flaming, originally designed to resterilize long-handled in- 
struments,® was found to be completely effective against both vegetative and 
spore forms. However, its singeing effect on the finer absorbent points and 
its effect on the temper of fine endodontic instruments preclude its clinical 
use. 

It was observed that glass beads will adhere to wet instruments. All 
instruments should be dry following mechanical cleansing. If beads adhere, 
a sharp tap is necessary to dislodge them. 

3ased on the data reported here, one may conclude that there are only 
two completely effective methods for the chairside sterilization of endodontic 
instruments: (1) molten metal for ten seconds at 415 to 425° F. and (2) 
glass beads, extrafine, for ten seconds at 425 to 380° F. (gradient temperature 


from base to surface of beads). 


. Summary 

1. Molten metal at 425° F. for ten seconds will destroy all forms of or- 
ganisms which are commonly found in root canals. 

2. Glass beads, extrafine, at 425° F. for ten seconds will destroy all forms 
of organisms which are commonly found in root canals. 

3. Hot air, at its present maximum temperature of 394° F., is effective 
against vegetative forms but not against spore forms within ten seconds. 

4. Mechanical cleansing of endodontic instruments prior to their steriliza- 
tion was found to be as important as the method of sterilization itself. 

5. Chemical sterilization was found to be uncertain in its effect upon the 
various types of microorganisms found in root canals. Some of the chemical 
solutions were found to be caustic or had an objectionable odor. 

6. Clinieally, glass bead sterilization has several advantages over molten 
metal sterilization, namely: there is no dross formation; no antiflux is needed; 
no blockage of canals occurs; and there is less danger of serious burns through 
spillage, as the beads do not cling to skin or clothing. The disadvantages of 
glass bead sterilization are that glass beads require as much time as molten 
metal to attain initial sterilizing temperature and a close check with a ther- 
mometer is required to be certain that the proper sterilizing temperature has 
been reached when the sterilizer is not thermostatically controlled. 

The author wishes to express his sincerest thanks to Dr. Louis I. Grossman for his as- 
sistance and aid in preparing and carrying out this study and to Dr. Ned B. Williams for 


his constant and invaluable constructive criticism. 
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AN EVALUATION OF THE SENSITIVITY DISK METHOD OF TESTING 
THE SUSCEPTIBILITY OF BACTERIA IN INFECTIONS OF DENTAL 
ORIGIN TO ANTIMICROBIAL AGENTS 


Epwarp P. Lyncu, B.S., D.D.S., M.S.D.* anp Orton H. StrutTevitie, D.D.S., 
M.D.,** Cuicaco, ILL. 


Review of the Literature and General Considerations 


HOSE who have followed the triumphant progress of the antibiotics in 

the control of microbial diseases and the phenomenal growth of the in- 
dustry that produces them may have wondered many times whether substances 
equal in importance to penicillin still remain to be discovered or whether the 
end of the antibiotic advances is already in sight. It is not easy to forecast 
the future of the antibiotics. On the one hand, their success as a group, thera- 
peutically and commercially, has been without precedent and has provided a 
keen incentive for further exploration. If anything, the search has been in- 
tensified in recent years because of the growing fear that increasing drug re- 
sistance may gradually reduce the value of the known antibiotics, particularly 
penicillin, and eventually render them ineffective. The literature abounds with 
references to the misuse of antibiotics. Bondi,' Pulaski,? and Stuteville,® to 
mention a few authors of the more recent reports, all express their concern 
about this problem. The sensitivity of groups of many pathogenic bacteria 
to the various antibiotics is known, and infections caused by these microorgan- 
isms usually respond to treatment with the designated drug. However, the 
clinician frequently finds that an infection is not responding as expected to a 
specific treatment. In such cases, he must determine accurately and rapidly 
the most effective therapeutic agent to use to overcome the infection. If treat- 
ment is not effective against the organism, there is danger of the possible sensi- 
tization of a patient to an antibiotic or other therapeutic agent which may be 
required at some future date. It is also possible to increase the resistance of 
microorganisms to these materials if ineffective dosages are used in treatment. 

The large number of antibiotic agents now in clinical use presents a tre- 
mendous challenge to the physician and the dentist in their choice of therapy. 


A summary of a research project made possible by a grant from Lederle Laboratories, 
Division of American Cyanamide Company. 

*Former Fellow in Oral Surgery, Northwestern University Dental School; now Intern in 
Oral Surgery, Kings County Hospital, Brooklyn, N. Y. 

**Professor of Maxillofacial Surgery, Northwestern University Dental School. 
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The problem is a relatively new one and much is being done through the 
medium of in vitro testing to present to the clinician methods of selecting the 
agent of choice, thus putting the therapeutic question on a more rational basis. 
It is our opinion that the large number and wide variety of antibiotics in use 
today ean be intelligently surveyed for each clinical case only by reliable labora- 
tory procedures. This does not imply, of course, that therapy should be with- 
held in acute conditions until the results of laboratory tests are known. On the 
contrary, when antibiotic agents are needed immediately they should be em- 
ployed on the basis of clinical judgment and experience as soon as a presump- 
tive diagnosis of an infection is made. Therapy can then be adjusted or altered 
as necessary when data secured by in vitro testing become available. It is a 
well-known fact, and a distressing one indeed, that many times, in order to 
offset the original therapeutic failure, larger and larger doses of penicillin or 
other antibiotics are employed and are continued for indefinite periods, even 
when it has become clear that the drug is of little or no value to the patient. 
A large percentage of therapeutic failures are frequently compounded by de- 
lay in resorting to appropriate treatment because laboratory tests have been 
ignored. 

The use of paper disks in testing the potency of penicillin and other bac- 
teriostatie or bacteriocidal materials has been described by numerous investiga- 
tors. Likewise, many investigators have used this technique to determine the 
resistance or susceptibility of microorganisms to antibiotics or other inhibitory 
substances. It is generally agreed that the tube dilution method is a more 
accurate technique than the sensitivity disk method and affords more quanti- 
tative results. However, it is equally agreed that the tube dilution method 
is a far more tedious and laborious technique than the sensitivity disk method. 
Furthermore, the tube dilution method, because of the time and materials in- 
volved, is not suitable for routine diagnostic work. It is generally used by 
laboratories to check the accuracy of other in vitro tests and in research proce- 
dures where quantitative determinations are required and where proper con- 
siderations can be made of resistant variants and other factors. Many authors,: 
using sensitivity disks in determining the sensitivity of organisms, showed 
that good correlation was obtained between the disk method and tube dilution 
technique. On the other hand, there have been some interpretations in the 
literature to indieate that the tube dilution method of determining sensitivity 
is the only aceurate procedure and that the disk method does not give the de- 
sired information. The literature does not include a study of disk sensitivity 
testing surveying as wide a range of antibiotics as proposed in this investiga- 
tion, particularly from a dental standpoint, nor have attempts been made to 
investigate the accuracy of a twelve-hour disk sensitivity test using only one of 
the three available concentrations. It was planned, therefore, to use the tube 
dilution method in this investigation to check the aecuracy of the disk sensitivity 
test. From a strictly clinical point of view, if one hopes to survey the effective- 
ness of the antibiotics on the basis of a twelve-hour sensitivity test using the 
three concentrations of the agent, it becomes a rather tedious and costly method. 
This becomes more apparent when one considers the wide variety of agents now 
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available. Lind‘ pointed out that the promiscuous clinical application of specific 
antibiotics and the general misuse of several antibiotics with unsatisfactory re- 
sults was due in part to the extreme delay by laboratories in providing the 
clinician with information concerning the identity of a microorganism and its 
response to one or more of the antibiotics even when the disk method is em- 
ployed. From the practical viewpoint, the laboratory can be of definite as- 
sistance to the clinician in reducing to a minimum the time required for setting 
up a regime of therapy by reporting the sensitivities even before identifying 
the microorganisms. Stuteville® has often expressed the need for a rapid eval- 
uation of the antibiotics by sensitivity testing in oral infections and has stressed 
the value of a twelve-hour test from a clinical viewpoint. He is of the opinion 
that the long delay often encountered by the clinician in securing sensitivity 
reports from the laboratory encourages the so-called ‘‘shotgun treatment.’’ 

The results obtained with sensitivity disks, as with other sensitivity tests 
similarly conducted, are of a qualitative rather than a quantitative nature. The 
many variables that enter into a test of this type, such as the size of the inoc- 
ulum, type of growth of the organism, amount of inoculum on the plate, thick- 
ness of the medium, incubation conditions, diffusion rate of the therapeutic 
agent, and rate of deterioration of the therapeutic agent during incubation, all 
contribute to its qualitative rather than its quantitative nature. It is impor- 
tant to note that the value of data yielded by any one in vivo sensitivity test 
should not be overemphasized. These tests are set up to yield, under the very 
best conditions, a limited amount of information for the clinician’s use. In 
addition, one should always remember that the only absolute criterion of micro- 
bial response to antibiotics in vivo is the clinical response of the patient when 
adequate dosage of the antibiotic is administered. All other tests, such as in 
vitro measurements carried out prior to therapy, are artificial and the data 
yielded should be considered only as a suggestive guide to proper therapy. 


Statement of the Problem 


This investigation was undertaken to study the susceptibility of the bac- 
terial flora in infections of dental origin to eighteen antibacterial agents, using 
and evaluating the accuracy of a twelve-hour disk sensitivity test. 


Materials and Methods 


One hundred four patients were selected from the Oral Surgery Depart- 
ment of Northwestern University Dental School, Veterans Administration Re- 
search Hospital, and Cook County Hospital. In general, patients who pre- 
sented with dentoalveolar abscesses and facial abscesses resulting from odonto- 
genic infections afforded the best subjects for collection of uncontaminated 
specimens. In each case a short history was taken, with particular attention 
being paid to the diagnosis and the patient’s previous antibiotic therapy. 
Patients who gave a history of having had antibiotic therapy within a one- 
week period prior to their appearance at the clinic were not included in this 
study. This was done in order to avoid the phenomenon known as masking, 
whereby the reaction of organisms to various antibiotics is altered or suppressed 
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by previous antibiotic therapy. Extraoral or intraoral aspiration, using a 2 c.c. 
Vim vial aspirating syringe with a B-D Yale 16-gauge hypodermic needle, was 
used in each ease. In extraoral aspirations, the puncture area was scrubbed 
with soap and water and 70 per cent alcohol followed by 3 per cent tincture of 
iodine. The same procedure was used in intraoral aspiration, except that the 
soap and water were not used. In addition, careful isolation of the field with 
2 by 2 inch gauze packs was attempted in all intraoral procedures. The mate- 
rial collected was introduced immediately via the aspiration syringe into a 
sterile test tube containing 10 e¢.c. of fluid thioglycollate broth, in order to 
accommodate the growth of anaerobic as well as aerobic bacteria. At the same 
time a slide was prepared for staining and microscopic examination. After the 
material was collected, the patient was released for surgical treatment. In 
eases where contamination with saliva was obvious, the specimens were rejected. 
The eighteen antibiotics studied by means of a twelve-hour disk are shown 
below. Only the medium concentration of the disk was used in this study. 


Aureomyecin Polymyxin B 
Bacitracin Terramycin 
Chloromyecetin Tetracycline 
Dehydrostreptomycin Viomyein 
Erythromycin Gantrisin 
Furadantin Sulfadiazine 
Magnamycin Triple sulfa 
Neomyein INH 
Penicillin PAS 


The disk sensitivity test was performed in the following manner: 


1. Five drops of the specimen were collected by means of a sterile 2 c¢.c. 
pipette from the thioglycollate tube and deposited on each of two sets of four 
90 mm. blood agar plates and one plate of Mueller-Hinton medium. This 
medium was used for the sulfonamide drugs. 

2. A sterile right angle glass rod was used to spread the material evenly . 
over the surface of the plates to obtain confluent or solid growth. 

3. The sensitivity disks were stored under refrigeration and used prior to 
their expiration dates. The disks which were obtained in sterile vials were 
placed on the agar surfaces with sterile forceps which were flamed before and 
after each placement of the disks. The three disks containing the sulfona- 
mides were placed on the Mueller-Hinton plate. The remaining disks were 
placed on the blood agar plates—four on each of the first three plates and 
three on the fourth plate. A duplicate set of plates for anaerobic incubation 
was prepared in the same manner. With the exception of the sulfonamide disks, 
which were placed on the Mueller-Hinton plates, no effort was made to place 
specific disks on any one plate. 

4. In addition, a blood agar plate was streaked with the specimen from the 
thioglycollate tube by means of a platinum wire loop and incubated at 37° C. 
until growth developed. This was done for the purpose of separating the 
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colonies and for detecting and classifying the organisms according to hemolysis. 
Once a particular colony of microorganisms were isolated, it was investigated 
by routine bacteriologic procedures in order to identify it, at least as to genus. 

5, One set of plates was incubated under aerobic conditions at 37° C. for 
twelve hours and the other set was incubated under anaerobic conditions by 
means of a Brewer anaerobic jar for twelve hours. 

6. After incubation for twelve hours, or until growth developed, the diam- 
eters of the zones of inhibition were measured with a plastic metric rule and 
recorded to the nearest millimeter (Fig. 1). 





Wig. 1.—Blood agar plate showing the placement of four disks and the zones of inhibition 
around them. 


The more accurate tube dilution method for testing microbial sensitivity 
was used to check the results of the disk sensitivity test. The method used in 
this study was adopted from Chas. Pfizer & Co., Inc.,° using an ‘‘antibiotic 
diagnostic kit.’’ The diagnostic testing kit contains weighed quantities of 
eight antibiotics. They are in such form that they are ready for direct prepara- 
tion of stock solutions. The other agents used in this study were weighed and 
dissolved. The unit potency was calculated in order to fit the tube dilution 
set-up as adopted by Chas. Pfizer & Co., Ine. Each series was usually incubated 
overnight at 37° C. and examined macroscopically for evidence of growth. In 
each ease, the lowest aritibiotiec concentration which prevents growth (as mani- 
fested by turbidity) was taken as the minimal inhibiting concentration (M.I.C.), 
sensitivity, or antibiotic susceptibility value. These values were recorded by 
tube number and compared to the results obtained by the twelve-hour disk 


sensitivity test. 
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Results and Discussion 


Four eases of the 104 studied showed no measurable growth with the disk 
sensitivity test after twelve hours’ incubation. However, growth was clearly 
evident after twenty-four hours’ incubation in each of these four cases. The 
remaining 100 eases showed clear, easily measurable zones of inhibition after 
twelve hours’ ineubation. In general, a wide or narrow zone of inhibition 
around a particular disk, supposedly indicating greater or lesser sensitivity to 
the agent, correlated in most instances with the sensitivity determinations by 
the serial tube dilution method. In three instances wide variations resulted 
between the sensitivity disk and tube dilution methods. We are in agreement 
with Christensen and Lipsett,’? who claim that organisms highly susceptible to 
an antibiotie will exhibit a zone about 20 mm. in diameter. In almost all the 
tests recorded in this study, the agents which yielded zones of inhibition of 20 
mm. or greater were uniform in yielding low minimum inhibitory concentrations 
using the serial tube dilution procedure. Conversely, agents which produced 
small zones of inhibition required greater minimum inhibiting concentrations 
in the tube dilution series. However, while it is true that agents giving larger 
zones of inhibition were consistent in yielding low minimum inhibitory con- 
centrations, these concentrations were not necessarily in the order dictated by 
the disk sensitivity test using the measure of the diameter of the zone of in- 
hibition as an index of drug effectiveness. In cases where several agents yielded 
zones of inhibition of 20 mm. or greater, the agent yielding the largest zone of 
inhibition was not always the most effective one. This observation was made 
frequently in the series of cases studied. It is apparent, therefore, that when 
analyzing a group of drugs by means of a twelve-hour sensitivity test, using 
only the medium concentration of the disk, it is not always possible to choose 
the most effective one. The many uncontrolled factors which enter into a test 
of this nature are apparently responsible for its lack of accuracy in predicting 
the most effective agent. 

Statistical procedures were used to analyze the data obtained in the first ° 
eighty eases collected. Significant correlation coefficients between the two tests 
were obtained for fifteen of the eighteen drugs studied. A possible explanation 
for the lack of significant correlation with the three remaining drugs (INH, 
PAS, and neomycin) is that they were without ability to inhibit bacterial ac- 
tivity by either test; hence, the values available for study were all alike and 
minimal. The results tend to indicate that a twelve-hour disk sensitivity test, 
using the medium concentration of the agent, affords a fairly accurate picture 
of microbial sensitivity and saves time and equipment. From a clinical point 
of view, in surveying a group of drugs, the test can indicate the agents that are 
effective, one of which will be the most effective, and at the same time the agents 
that are ineffective. This negative information is extremely important and is 
just as valuable as the positive when one is selecting a drug for therapy. 

Sensitivity of a relatively high degree to one or more of the agents was 
demonstrated in ninety-two of the 104 cases studied. Twelve cases showed, on 
a comparative basis, marked resistance to all the agents studied. It is signifi- 
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eant to note that Staphylococcus aureus was isolated in eleven of these twelve 
eases. The remaining resistant case showed Streptococcus viridans to be the 
offending organism. Examination of the data revealed that penicillin, Chloro- 
mycetin, Aureomycin, and tetracycline were more effective than the rest of the 
drugs studied. Erythromycin and Terramyein appeared to be in an inter- 
mediate group. The remaining agents, on a comparative basis, seemed to be 
ineffective, some being highly effective only occasionally and others being ob- 
viously very ineffective. A detailed analysis of treatment variance was per- 
formed on compounds grouped according to their spectra in the case of peni- 
cillin and erythromycin. The ‘‘broad-spectrum’’ antibiotics were also included 
in a separate group. Gantrisin, sulfadiazine, and triple sulfa were grouped as 
the sulfa drugs. INH, PAS, and dihydrostreptomycin were grouped on the 
basis of clinical use. The remaining drugs, except Magnamycin which has a 
spectrum between penicillin and the broad-spectrum antibiotics, were grouped 
together on the basis of reported toxicity. The results revealed that there was a 
significant difference between penicillin and erythromycin. There was also a 
significant difference between the broad-spectrum antibiotics. One would not 
expect this to be the case since the spectra of these drugs are reported to be 
very similar. Perhaps an explanation lies in the types of infections studied. 
The pathogens, in the vast majority of cases, existed as potential pathogens in 
the oral cavity where they were subject to a constantly changing environment. 
Is it possible that their metabolic processes have been so highly modified to 
make their sensitivities, when they become pathogens, extremely variable? At 
any rate, the results support the contention that sensitivity testing in infections 
of dental origin is very definitely necessary. 

One hundred cases showed measurable growth after twelve hours’ ineuba- 
tion: Sixty-three (63 per cent) of these cases were aerobic in nature and thirty- 
seven (37 per cent) were anaerobic. Sixty-five (62.5 per cent) of the 104 cases 
studied were mixed infections and thirty-nine (37.5 per cent) showed the pres- 
ence of only a single organism. Two organisms were present in twenty-six cases, 
three organisms in thirty-one cases, and four organisms in eight cases of the 
sixty-five mixed infections. The bacteriologie findings reported here confirm 
those of previous investigators and show that Staphylococcus aureus and strep- 
tocoeci of the viridans and hemolyticus groups are the predominating and most 
frequently encountered organisms in infections of dental origin. Two hundred 
sixteen strains were isolated from the eighty cases studied. Ninety-two, or 
42.6 per cent, yielded Staphylococcus aureus; fifty-six, or 25.9 per cent, yielded 
alpha streptococci; and twenty-four, or 11.1 per cent, yielded cultures of beta 
streptococci. Only four cultures of gamma streptococci were isolated, repre- 
senting 1.9 per cent of the total. Forty cultures of various other organisms 
were isolated in mixed infections. Many of these were normal occupants of 
the oral flora, of questignable pathogenicity, and probably represented con- 
taminants. No single organism or group of organisms could be implicated 
as the cause of a specific type of infection. As was mentioned previously, the 
only absolute criterion of microbial response to antibiotics in vivo is the clinical 
response of the patient when adequate dosage of the antibiotic is administered. 
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The need for a clinical evaluation of the results found in this study is obvious. 
In addition, a problem that perhaps merits investigation is the possible value 
of various combinations of the drugs used in this investigation. 


Conclusions 

An analysis of the data obtained in this investigation has led to the follow- 
ing conclusions: 

1. A twelve-hour disk sensitivity test, using the medium concentration of 
the agent, affords a method of predicting the effective from the ineffective drugs 
as determined by the longer serial dilution method. It is not possible, however, 
to determine the most effective agent. 

2. Penicillin, Chloromyeetin, Aureomycin, and tetracycline were more ef- 
fective than the rest of the agents studied. Erythromycin and Terramycin 
appear to be in an intermediate group. The remaining agents, on a compara- 
tive basis, are rather ineffective, some of them being highly effective only ocea- 
sionally and others being very noticeably ineffective. 

3. Staphylococcus aureus and streptococci of the viridans and hemolytic 
eroups were the most frequently encountered organisms. This observation con- 
firms the findings of previous investigators. 
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Professional News Items 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its tenth anniversary meeting 
at the Hotel Sheraton-Cadillae in Detroit, Michigan, June 21 to 24, 1956. 

“Oral and Physical Manifestations of Systemie Disease” will be the theme of the 
three-day scientific sessions, covering endocrine and nutritional disbalances, dermatologic 
and allergic disturbances, circulatory disturbances, radiologic manifestations, laboratory 
tests of aid in oral diagnosis, and dental writing. Participating will be Drs. Robert L. 
Schaefer, Donald Kerr, Raymond Monto, Alice Palmer, Edward Stafne, William Umiker, 


and Jacques R. Gray. 


University of Minnesota 


The University of Minnesota School of Dentistry and the Center for Continuation 
Study announces its Eleventh Annual Seminar for the Study and Practice of Oral 
Medicine. Sessions will be held at the Continuation Center in Minneapolis on Sept. 28 
and 29, 1956. 

Further details and information may be obtained by writing to the Center for Con- 
tinuation Study, University of Minnesota, Minneapolis 14, Minnesota. 


Tufts University School of Dental Medicine 
The following courses in postgraduate periodontology for the 1956-57 academic year 


are announced: 


DPG. 601. Participation Course in Periodontology. 
Monday through Friday for one week, 
Oct. 8 through 12, 1956. 
Tuition, $150.00. Class limited to 12. 
Dr. Irving Glickman and staff. 

DPG. 602. Participation Course in Periodontology. 
Monday through Friday for one week, 
April 8 through 12, 1957. 
Tuition, $150.00. Class limited to 12. 
Dr. Irving Glickman and staff. 


New York University College of Dentistry 


The Committee on Research and Fellowships of the New York University College ot 
Dentistry wishes to announce openings for research investigators at the Murry and Leonie 
Guggenheim Foundation Institute for Dental Research, 339 E. 25th St., New York 10, New 
York. 

The staff appointments are made in the grades of research associate, research assistant, 
and research fellow. Salaries are commensurate with education and experience. 

Further information and applications may be obtained by writing to the above 
address. 
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A Textbook of Endodontology. Including the Clinical Pathology and Treat- 
ment of the Dental Pulp and Pulpless Teeth. By Edgar D. Coolidge, B.S., 
M.S., D.D.S., LL.D. (Hon. Loyola), Emeritus Professor of Therapeuties, 
Preventive Dentistry and Oral Hygiene, Chicago College of Dental Sur- 
gery, School of Dentistry, Loyola University, Chicago, Illinois, formerly 
Professor of Materia Medica, Pharmacology and Therapeuties of the 
College of Dentistry, University of Illinois, and Robert K. Kesel, D.D.S., 
M.S., Professor and Head of the Department of Applied Materia Medica 
and Therapeuties, University of Illinois, College of Dentistry. Phila- 
delphia, Lea & Febiger, 1956. Price, $7.50. 


Professor Coolidge, a recognized authority on the subject of endodonties, 
is joined in the second edition by Dr. Kesel, who has had wide experience in 
the use of germicides, sulfa drugs, and the new antibioties. 

The second edition is made up of 366 pages with 345 excellent illustrations. 


The book is reeommended to the dental student and the dentist. 
Tuomas J. Cook. 


Exposes Annuels D’oto-Rhino-Laryngologie. By R. Maduro with seventeen 
contributors. Paris, Masson et cie, 1955. 352 pages. Price, 1.860 fr. 


This is an excellent treatise on diseases of the ear, nose, and throat. Of 
interest to the oral surgeon are chapters on osteomyelitis of the maxilla, by 
J. Bourdial; ankylosis of the temporo-mandibular joint, by P. Cernea; Curie- 
therapie of cancer of the cervico-maxillo-facial region, by J. Leroux-Robert ; 
and malignant tumors of the soft palate, by P. Andre. 

This is an excellent collection of papers dealing with diseases and the 


treatment of conditions of interest to the Oral Surgeon. 
K. H. THoma. 


Le Cancer du Plancher de la Bouche (Cancer of the Floor of the Mouth). By 
Marcel Dargent, Professor of the Medical Faculty, University of Lyon, 
and Jean Papillon, Radiologist and Chief of the Service of Radiotherapy 
of the Anticancer Center in Lyon. Paris, Masson et Cie, 1955. 170 pages, 
48 illustrations. Price, 1,800 fr. 


The authors deseribe the characteristics of cancer of the floor of the 
mouth. They point out the difficulties encountered in radical surgery, especi- 
ally if extending into the tongue, but observe that extensive surgery often 
gives good results. A chapter on electrosurgical treatment and one on radio- 
therapy are added, and discuss results and possible complications. This allows 
one to make a comparison and helps in deciding what method to use. This 
book is well illustrated and is recommended to all who are interested in can- 


cer surgery. 
K. H. THoma. 





Abstracts 


of Current Literature 


ANESTHESIOLOGY 
When Will He Wake Up? Frank Cole. Arch. Surg. 72: 405, March, 1956. 


General anesthesia differs from natural sleep in that the person who is simply 
asleep can always be awakened immediately by stimulation, whereas the narcotized patient 
must go through a recovery period during which the depressant drug is detoxified or 
excreted. 

A series of 300 consecutive cases were studied to determine the average duration 
of the waking period. It was felt that knowing the waking period for different techniques 
would advise the anesthetist in any case in selecting his methods; it may enable him to 
manage the postanesthesia room more efficiently by shortening the waking period. 

The five factors considered in this excellent series were: the anesthetic, intubation, 
curare, the operation, and the duration of surgery. The average waking time was twenty- 
T. J.C. 


four minutes. 


ORAL SURGERY 


Injuries of the Trigeminal Nerve, Its Ganglion and Its Divisions. Geoffrey Jefferson and 
Joseph Schorstein. Brit. J. Surg. 42: 561, May, 1955. 


Sixty-six patients with trigeminal nerve injury were studied. In this series, fourteen 
patients had penetrating wounds and fifty-two had blunt head injuries. 

Patients who have ganglion injury will suffer permanent and deep functional loss, 
and occasionally there develops an annoying paresthesia. Posttraumatic patients com- 
plain more of their numbness than do postoperative patients who have known beforehand the 
terrible pains of trigeminal neuralgia. While arterial lesions do, in small numbers, accompany 
such lesions as gunshot wounds of the trigeminal ganglion and its intracranial branches, 
it is significant that the surviving numbers of such patients are small. 

Blunt injuries, by far the commoner cause of trigeminal injury, produce also a wider 
variety of involvement, the greatest defect falling upon the infraorbital nerve. This is 
true because of the extensive course of the nerve through that part of the bone structures 
so commonly injured in craniomaxillofacial injury. Six instances of injury to the 
nasociliary nerve are reported as the result of fracture of the floor of the anterior cranial 
fossa. In one patient autopsy revealed actual anatomic rupture of the sensory root near the 
ganglion. The motor root, as would be expected, was subject to a high degree of injury in 
all types of lesions. Concurrent injury of other cranial nerves is not particularly common 
in the intracranial type of-injury. a Os G& 


Malignant Tumors of the Superior Maxilla. M.G. Lynch. South. M. J. 48: 569, June, 1955. 


Tumors of the superior maxilla account for a very small percentage of malignant 
growths in general and, when they do occur, 80 per cent involve the antrum, 

Neoplastic growths in the floor of the antrum frequently cause pain in the teeth. 

Metastatic extension from the floor of the sinus occurs first, usually in the sub- 
maxillary and carotid nodes which are surgically accessible. Tumors from the upper part 
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of the sinus usually metastasize earlier than those of the floor of the sinus, with involve- 
ment of the retropharyngeal nodes, and may go on to extension in the orbit and the 
ethmoid bone. 

The author believes operation through an untouched field, followed by extensive 
thorough radiation, would seem to be the treatment of choice in neoplastic growths of the 
superior maxilla. 2 AE 


The Clinical Evaluation of Freeze-Dried Bone Grafts. Chalmers R. Carr and George W. 
Hyatt. J. Bone Surg. 37-A: 549, June, 1955. 


Immediately after procurement, the bone is placed in a glass unit and is stored at 
-70° C. prior to processing. The details of the freeze-dried technique are given. Through- 
out the processing and final capping, the bone remains in its original glass unit. With 
freeze-dried bone, the vacuum is required to prevent absorption of moisture from the 
atmosphere. The average freeze-drying cycle for bone takes two weeks. 

Freeze-dried bone is moderately friable in its dry state; however, it apparently will 
regain its elastic physical properties when physiologic saline solution is added to the 
deposit until the operation is done. Cortical bone is usually reconstituted in this manner 
overnight. The ground cancellous bone is easier to pack into the operative area if it re- 
mains in the dry state. This bone is then reconstituted in the patient’s hematoma. 


The authors believe that when bone is used, even for firm fixation, there is less 
likelihood of nonunion from absorption than when rigid metallic plates are used. It 
apparently forms a trellis for bridging callus. 

The freeze-drying process has the disadvantage of high initial cost in equipment, 
time, and technical personnel. The process is not practical for adoption by the average 
hospital. T. J.C. 














Operative Oral Surgery 


ORAL PRECANCEROUS LESIONS 


With Special Reference to the Role Played by the Dentist in Cancer 
Prevention 


JOHN Hertz, M.D., SrocKHOLM, SWEDEN 


Y PRECANCEROSES are to be understood changes in the tissue which may 
assume the character of a malignant tumor at any time, but which, on the 
other hand, may remain unchanged for a considerable period, particularly if 
irritations are avoided. In the oral cavity we naturally have to take into ac- 
count, above all, the epithelial tissues but other tissues, such as connective tissue 


and vessels, also have to be considered. 


The Role Played by the Dentist in Cancer Prophylaxis 

The reason a thorough knowledge of the precancerous lesions in the oral 
cavity is of such paramount importance to the dentist is linked with the central 
position the dentist holds as regards the early diagnosis of oral cancer. In so 
far as this localization of cancer is concerned, he is our extreme outpost in the 
fight against eaneer. To give you forthwith an idea of how central this posi- 
tion actually is, I am going to show you some statistics from Memorial Hospital, 
New York (Head and Neck Clinic), where Hayes Martin has demonstrated that 
from 27 to 65 per cent of the patients with oral cancer, depending on the loeal- 
ization of the condition, first saw their dentists (Table I). If the dentist first 
consulted neglects the opportunity to diagnose the early cancer, this neglect, 
as you will easily understand, may involve an irreparable loss of time as regards 
treatment. The oral cavity is easily accessible to patient and dentist alike 
for inspection and palpation. The mucous membrane is extremely sensitive, so 
the patient will immediately notice any changes and seek the advice of his 
dentist. The dentist has a fine opportunity, when the patient visits him for his 
regular routine examinations, to examine the whole oral cavity in a few minutes, 
and he does not develop in the patient any form of eancerophobia, as a physician 
might. I emphasize the examination of the whole oral cavity, because the den- 

From the Surgical Department, Royal Dental College, Stockholm, Sweden. 


- Read betere the senior students at the University of Southern California Dental College 
on Nov. 5. 
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tist must inspect the gingiva, the tongue, its lateral margins, and the inner 
aspect of the cheeks, as well as the palate and the floor of the mouth; palpation 
all the way through is most important and easily carried out. 


TABLE I 














PER CENT WHO FIRST SOUGHT» 





SITE OF CANCER TOTAL NUMBER ADVICE OF DENTIST 
Gingiva 114 65 
Palate 106 45 
Tongue 139 35 
Buceal mucosa 118 35 
Floor of mouth 125 27 
597 





- Memorial Hospital, Head and Neck Clinic, New York, 1949 (Hayes E. Martin). 


There is, however, another aspect to the problem: Do we need the dentist 
in this advaneed front line of cancer diagnosis? The answer to this question 
is an unconditional ‘‘yes!’’ for it must be strongly emphasized at once that 
oral cancer is more important and more serious than any other condition with 
which it may be confused. The dentist and physician should, in these cases, 
display a ‘‘high index of early suspicion’’ and, if they find that there is the 
slightest reason for suspicion, they should at once inelude this diagnosis in their 
considerations rather than ‘‘wait and see,’’ for the prognosis of cancer in the 
oral cavity is not particularly favorable, and the only possibility of a real im- 
provement in the prognosis lies in early diagnosis. 


TABLE II. OUTCOME OF TREATMENT IN RADIUMHEMMET IN STOCKHOLM (ELIS BERVEN) 




















1916-1937 FIVE-YEAR CURES 1938-1947 FIVE-YEAR CURES 
SITE OF CANCER NUMBER | PER CENT NUMBER | PER CENT 
Tongue 406 24.1 252 34.1 
Floor of mouth 69 29.0 49 38.8 
Mandible and gingivae 227 22.9 198 35.4 
Buceal mucosa 213 28.6 100 40.0 
915 599 





According to Jens Nielsen’s statistics from the Radium Centre in Copen- 
hagen, oral cancer is responsible for 2 per cent of all deaths from cancer in 
Denmark. As a rule, according to statistics from Radiumhemmet in Stockholm 
and the Radium Centre in Copenhagen, five-year cures are obtained in from 
25 to 30 per cent of the cases (Table II). Later on it has been possible to force 
these figures up somewhat, so that Elis Berven of Sweden, in a tabulation from 
a later decade (1950), could show five-year cures in about 35 to 40 per cent of 
the cases. This rise undoubtedly must be ascribed to earlier and improved 
diagnosis. That, with an improved technique (radiologic as well as surgical), 
these results could be further improved is certain, although the difference would 
hardly be a very considerable one. The most important factor, by far, is the 
early diagnosis, and Hayes Martin’s account from Memorial Hospital was 
made with the special object of throwing light on this problem. Taken as a 
whole, Hayes Martin’s statistics (not including cancer of the lip) show a per- 
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centage of cures over five years which is fairly in conformity with the previously 
mentioned Danish and Swedish statisties with five-year cures in 25 to 30 per cent 
of the eases, whereas cancer of the lips is cured in 65 per cent of the cases. The 
reason this figure is so much larger is precisely that the lip is more easily ac- 
cessible for inspection and palpation and, consequently, for an early diagnosis. 


TABLE III. DELAY 1N DIAGNOSIS OF MouTH CANCER IN PATIENTS WHO CONSULTED A 
DENTIST BEFORE CONSULTING A PHYSICIAN 



































PROBABILITY OF CANCER PROBABILITY OF CANCER NOT 
RECOGNIZED BY DENTIST RECOGNIZED BY DENTIST 
AVERAGE TIME AVERAGE TIME 
BETWEEN FIRST BETWEEN FIRST 
SEEING DENTIST SEEING DENTIST 
TOTAL AND FIRST SEEING AND FIRST SEEING 
PRIMARY SITE NUMBER OF NUMBER OF PHYSICIAN NUMBER OF PHYSICIAN 
OF CANCER CASES CASES | ( WEEKS ) CASES (MONTHS ) 
Gum 68 21 (31%) 3% 47 (69%) 5 
Palate 39 17 (44%) 4 22 (56%) 13 
Tongue 34 16 (47%) 4 8 (538%) 5% 
Mucosa of 
cheek 27 14 (52%) 4 13 (48%) 11 
Floor of mouth 29 18 (62%) 1 11 (38%) 5 
Total 197 86 (44%) 3 111 (56%) 7 


Memorial Hospital, Head and Neck Clinic, New York, 1949. 


A very different picture was obtained, however, in statistics of selected cases 
(Table III and IV) which came under treatment early; in these selected cases, 
five-year cures represent about 50 per cent of all the cases and 85 per cent of 
the cases of labial cancer. The figures in the last column of Table ITI, which 
represents the patients who were taken under treatment at a rather late stage 
(where the dentist, so to speak, showed a ‘‘low index of early suspicion’’), also 
correspond to the eases represented in the corresponding column of Table IV, 
for which the prognosis is relatively far poorer. Results have been improved 


a 























: 

by practically 100 per cent. The whole position is somewhat more difficult 
when the first symptom of cancer in the oral cavity takes the form of lymph 

node metastases on the neck; this localization of symptoms occurred in 8 per 

cent of the cases in Hayes Martin’s series. The prognosis is then far less 

favorable, but in these cases, too, the dentist occupies a rather central position 
; with respect to detecting the primary focus. 

TABLE IV 
q moaad 
: itt PER CENT CURES (SELECTED PER CENT CURES (TOTAL 
SITE OF CANCER EARLY CASES ) NUMBER OF CASES) 

Lip aia os 86 67 

Tongue 35 30 

Commissura oris 50 19 

Buccal mucosa ‘ 60 24 

Palate 37 30 

Gingivae 38 32 

Tonsil 40 29 





Memorial Hospital, Head and Neck Clinic, New York, 1949 (Hayes E. Martin). 


Cancerogenic Irritants.—I am not going into detail with regard to the 
innumerable theories and speculations in which mankind has indulged concern- 
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ing the etiology and pathogenesis of cancer, for they are among the very great- 
est of our problems. I am going to mention only that Rudolph Virchow, the 
great pathologist from Berlin, in the middle of the last century advanced his 
according to which all tumor growth is claimed to be the 


** Reiztheorie, ’’ 
As you all know, many other 


product of repeated chronic irritating influences. 
theories have been advanced; in infections have been held responsible for tumor 
formation, and Cohnheim ascribed tumors to embryonic developmental anomalies. 
The whole theory of irritants has now passed into an entirely new phase, after 
it has been established that the development of cancer itself must be presumed 
to pass through two stages. The first of these stages is the change of the normal 
cell, a latent malignant transformation of the cell (‘‘initiation of malignant 
cell change’’), whereas the second is the initiation of the malignant cell pro- 
liferation (‘‘promotion of malignant cell proliferation’’). A very long time, 
even several decades, may pass between these two phases. Once the development 
of tumor growth has been induced, however, the role of the exogenically eliciting 
factor has come to an end, and the malignant process continues inexorably. 
We have now come to hold the view that, unless an irritating agent can be 
removed at an early stage, it is hardly possible to influence the development of 
the first phase, which is reversible, whereas the initiation of the second phase 
will often be dependent on a perhaps very insignificant irritating effect, a kind 
of ‘‘trigger’’ effect, and this is what we term the cancerogenic effect, which may 
call the latent forees into play and make them explode in a manifest cancer. 

As far back as in Virehow’s original works, attention was called to the 
oral cavity, and the pressure of prostheses and quite particularly clay-pipe 
smoking, which has played such an important role in many surgical textbooks, 
were, like the chewing of betel, emphasized as a causal factor in the develop- 
nent of the cancer itself. 

There is no getting away from the fact that in the oral cavity we are 
concerned with an embarras de richesses of irritants of practically all kinds; 
I will now enumerate and group the irritants which we take to be cancerogenic 
active faetors proper. 

1. Tobacco and undiluted alcohol play a very great role in the develop- 
ment of oral precancerous lesions and oral cancer; this must be considered, 
practically speaking, an established fact. The difficulty in obtaining reliable 
statistics on this point is due to the fact that such a large proportion of man- 
kind are actually smokers of tobacco, even to abuse, that it is difficult to demon- 
strate any reliable statistical difference. One attempt has been successful, how- 
ever. Hayes Martin has demonstrated, on a section of the population of New 
York, that 90 per cent of the population in the cancer age, the average of which 
is taken to be 56 vears, smoke tobacco, and that 98 per cent of all the patients 
admitted to Memorial Hospital with oral cancer, that is practically all these 
patients, are smokers—and heavy smokers too! In this connection, particularly 
the Virginia cigarettes have a bad reputation, as does chewing tobaceo, which 
is always lodged in the same place in the suleus alveolobucecalis. Concentrated 
aleohol must be presumed to play a similar role, but reliable statistics are not 
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available. Jens Nielsen of Copenhagen and Elis Berven of Stockholm have 
indicated that oral carcinoma and, more particularly, carcinoma of the esopha- 
eus occur with a striking frequency in members of the catering industry, espe- 
cially waiters, and it is a definite impression that there exists an etiological 
relation. 

2. Syphilis is also assumed to play an important role as a cancerogenic 
irritant. Hayes Martin has been able to make statistics of this position. Six 
per cent of the male population at the cancer age (56 years) have positive 
Wassermann reactions. In Seandinavia the figures, fortunately, are consider- 
ably lower, but still there is a statistically definite difference, in that 10 per 
cent of the patients with oral cancer and 18 per cent of the patients with eancer 
of the tongue, according to Jens Nielsen’s studies, present a positive Wassermann 
reaction. 

3. Diseases of the teeth and oral cavity oceupy a central position in the 
series of cancerogenice irritants. You will easily and immediately understand 
that the role played by the dentist becomes a dual one: not only must he take 
upon himself the responsibility of early diagnosis, but at the same time he 
will have to take upon himself the direct responsibility for prophylaxis in the 
form of correct dental treatments and careful oral hygiene in the widest sense 
of the term. We are concerned here especially with ragged teeth, sharp over- 
hanging fillings and jacket crowns, and badly fitting prostheses. Instances of the 
development of cancer have also been observed in the shape of a tumor of the 
gingiva around a earious tooth. Quite another matter is that the development 
of a cancer may change the foundation on which a prosthesis is resting and in 
this manner cause it to fit badly, a question of mistaking the cause for the 
effect! Here it may be mentioned that Jens Nielsen of Copenhagen has studied a 
special irritant of significance in this connection, namely, the galvanie current 
produced by fillings of different materials; differences in potential of as much 
as 0.4 volt have been measured, and it is a definite impression that these potential 
differences may play a fairly important role in this connection. For the develop- 
ment of all these conditions, the dentist may be responsible. Among other irri- 
tants, mention may be made in this connection of chronie ulcers in the oral 
cavity, stomatitis, and the entire vague condition referred to as ‘‘poor oral 
hygiene.’’ 

4. Ariboflavinosis, vitamin B, deficiency, also must be mentioned among the 
caneerogenie agents. The possibility exists that this type of vitamin deficiency 
exercises its influence by reducing the ability of the organism to resorb iron 
from the intestine. 

5. In any ease, it is bevond dispute that sideropenia, the designation which 
Jan Waldenstrém, of Sweden, has given the condition which is characterized, 
for example, by iron deficiency in the blood serum, etiologically is fairly impor- 


tant for the development of oral cancer. 
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6. Finally, for the sake of completeness, I want to mention that Hutchinson 
has stated that age is a condition for a certain cancerous or precancerous pre- 
disposition, although age per se cannot be called a cancerogenic agent. 

Symptomatology of the Precancerosis——The morphologic manifestations 
which the cancerous disposition may have, the ‘‘candidateship for cancer,’’ are 
numerous. They are the conditions which, as will appear from the definition 
with which I opened this paper, we refer to as precanceroses. 

The clinical picture encountered most frequently consists of the following: 

1. Erythroplasia and leukoplakia, which must be taken to be the morphologic 
manifestations of the response on the part of the mucous membrane to certain 
chronic irritations, are produced, for example, by tobacco, undiluted alcohol, 
syphilis, and perhaps riboflavine deficiency. The histopathologic picture (Fig. 1) 
of these conditions is characterized by hyperkeratosis, keratinization on the 
surface, deep downgrowth of the epithelium, and a cellular polymorphism, -which 
clearly demonstrate that we are concerned with a precancerous condition. At 
the site of the erythroplasia, the epithelium has become thinner and vasculariza- 


tion more ample. 


Fig 1.—Leukoplakia. Histopathologic picture. 


Leukoplakia is most often observed in not quite young men, usually around 
the age of 40 years, and the lesions present themselves as usually sharply de- 
limitated, often whitish, slightly firm, but flexible plaques, which are painless 
and may become the seat of fissures. The lesions of erythroplasia, which must be 
considered the precursor of leukoplakia, are pink and often mixed with lesions 
of leukoplakia. These plaques may oceur on the tongue, on the inner side of 
the cheeks, and in the suleus alveolobucealis (Fig. 2), in which a cancer actually 


has developed. 
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[ shall briefly report the case of a very interesting patient at Radiumhemmet, 
Stockholm. He indulged in the habit of chewing tobacco, and the tobacco quid 
was lying in the suleus alveolobucealis, where a leukoplakia developed. When 
a eancer developed in the leukoplakia, the patient did not stop chewing tobacco; 
he simply moved the quid to the other side, with the result that a leukoplakia 
developed there. 

A peculiar feature, which is well worth noting, is that, located in such 
leukoplakias, the development of multiple successive carcinomas may be observed, 
as reported by Jens Nielsen of Copenhagen; they are, however, extremely rare. 





Fig. 2.—Leukoplakia in the tongue. Carcinomatous development in one corner. ( Author's 
observation. ) 


Mention of two conditions which have a certain association to the leuko- 
plakias without properly belonging in this group should be made. They are the 
lingua nigra and the lingua geographica. The lingua nigra is a pigmented 
hyperkeratosis affecting the epithelium and the filiform papillae on the dorsum ~ 
of the tongue, which may become black and hairy and be covered with fibrils 
that may attain a length of several centimeters. Lingua geographica is the 
name of a desquamating epithelial process on the tongue, by which denuded 
patehes are produced, the appearance, localization, and size of which may be 
changing; they are usually roundish and surrounded by paler marginal zones, 
and it is a characteristic feature that they move about the tongue, or migrate. 
There is not any consensus of opinion, so far, as to whether or not the condition 
is definitely precancerous; however, it is possible. 

The characteristic localization of median rhomboid glossitis is on the mid- 
line of the dorsum linguae posteriorly, and it appears as localized, rhomboid, 
atrophic or superficially ulcerated lesions or as a cireumscript, elevated area. 
This condition, which, practically speaking, is the only pathologie phenomenon 
in this part of the tongue, is not precancerous, but should be included in the 
consideration of differential diagnosis. 
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The black ‘‘ birthmark,’’ the so-called pigmented nevus (nevus pigmentosus), 
may be the point of departure of malignant neoplasms. These nevi occur but 
extremely rarely in the oral cavity. When they do occur, however, they are 
usually located in the roof of the mouth, on the gingiva, close to the margin 
of the alveolar process, or on the lip, and they are dark to quite black, firm, 
indolent, flat, nodular, or papillomatous patches. Like the malignant melanomas, 
of which they are often the precursor, they occur fairly often in younger persons. 
The malignant melanomas are among the most malignant tumors known, with 
their intense invasive growth and early hematogenic and lymphogenic metastases, 
and they always end fatally. These pigmented nevi bear a very close resem- 
blanee to small angiomas (venectasias) which, however, are quite benign, for 
which reason this differential diagnosis is most important. If they are located 
on the edge of the gingiva, they may also be mistaken for exogenie pigmenta- 
tions caused by a discoloration produced by amalgam fillings. 


Fig. 3.—Atrophying stomatitis in Plummer-Vinson's syndrome. 


2. The next main clinical group of precancerous changes in the oral mucosa 
is constituted by certain atrophic changes, which pathologically are closely 
related to the leukoplakias. They must be considered the clinical manifestation 
of vitamin B, deficiency, riboflavin deficiency, and of iron deficiency, sidero- 
penia, with which is associated the so-called Plummer-Vinson syndrome. This 
condition, which was first described by Plummer in 1914, is of fairly frequent 
occurrence in Sweden, especially in Norrland, and was described very thor- 
oughly by the late head of the Radium Hospital in Stockholm, Hugo Ahlbom. 
It practically always affects women. The initial symptoms may appear as 
early as at the age of 20 years, and the patients then indicate that in their 


early youth they had green sickness and a narrow throat and that in the 
course of time the teeth became carious and fell out. In some cases, anemia 
is the first symptom; in others, the first symptom is difficulty in swallowing. 
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The ingestion of iron may cause the anemia to disappear, but it often returns. 
The symptoms of dysphagia are more persistent, and manifest themselves in 
such a manner that the patients have to take small meals, chew the food well, 
and swallow small mouthfuls at a time; if larger bits are swallowed, the food 
is oceasionally regurgitated. Patients usually have a typical appearance; they 
are small, thin, pale, and edentulous, with thin, brittle nails. A constant feature 
is the atrophying stomatitis. On inspection of the oral cavity, it will be seen 
that the lips are pale, thin, and inelastic, with transversal rhagades (Fig. 3) 
at the corners of the mouth and possible excoriations of crusts here. The whole 
mouth appears as if puckered up, the so-called ‘‘carp’s mouth’’ (Fig. 4). 


Fig. 4.—‘“Carp’s mouth.” Plummer-Vinson’s syndrome. 


Furthermore, there is a magenta-red-blue coloring of the cheek along the ocelu- 
sal line and the tongue becomes smooth. It may be without papillae, and it may 
be magenta-colored or purple; erosions may be present on the mucous mem- 
brane, presenting a tendency to secondary fissures. Further, edema may de- 
velop which, like all edema on the tongue, will be marked by impressions of 
the teeth in the lateral borders of the tongue. Changes of the mucous mem- 
brane will develop in the meso- and hypopharynx and extend as far down as 
the esophagus, presenting a typical x-ray picture with a retention of the con- 
trast medium in the pyriform recesses. In exceptional cases, leukoplakia and 


possibly small papillomatous changes may be in evidence, most frequently on the 
hueeal side of the cheek. A constant symptom is the reduced content of iron 
in the blood serum. It was Ahlbom who demonstrated that this condition is a 
definite preeancerosis, and that it occurs with great predominance in women 
suffering from eancer in the oral cavity and the pharynx, namely, in 80 per 


cent of the eases. 

3. I have already emphasized that the role played by the dentist is par- 
ticularly important beeause, in addition to making an early diagnosis, it also 
falls to him to take direct charge of prophylaxis when faced with the pathologie 
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conditions of the oral cavity and the teeth that directly may act as cancerogenic 
irritants. Among these irritants are the previously mentioned ragged or broken 
teeth, sharp fillings, edges of jacket crowns, and ill-fitting prostheses, the 
morphologic manifestation of which is the decubital ulcer caused by the chronic 
mechanic-traumatie insult. This ulcer may be directly mistaken for a carcinoma 
or, like the precancerosis, it may develop into carcinoma if the cause is not 
removed or if it is further irritated by cauterizations or by being painted with 
corroding substances. It is a precancerosis. When the mucosa is exposed to a 
chronic irritation by rubbing against a ragged tooth, a carious edge, or an ill- 
fitting prosthesis, an epithelial defect will develop which, with inflammatory 
changes and the resultant inflammatory infiltration, may form an inflammatory 


Fig. 5.—Decubital ulcer with definite carcinomatous development. (Author’s observation.) 


induration, either (1) in the shape of a small, solitary, occasionally fibromatous 
swelling, which will later ulcerate, or (2) as an originally flat, roundish, or 
oblong ulceration, which at times is almost as hard as cartilage, with hard, firm 
margins. The location, naturally, depends upon the cause. Generally, the seat 
will be the lateral margin of the tongue, especially posteriorly, where it rubs 
against the lower molars. -On inspection, it will turn out that the offending tooth 
fits into a funnel-shaped ulcer, which represents an exact cast of the tooth itself 
(Fig. 5). Such an uleer may become completely cured merely by extracting the 
offending tooth, or it may lead to the development of cancer. Symptoms may be 
insignificant in some cases, but in others they may greatly inconvenience the 
patient, giving rise to intense pain when the patient is swallowing, and the ulcer 
itself may be sore and painful. The general condition of the patient is not usually 
affected. The regional lymph nodes are not usually swollen, although swollen 
nodes are seen in some cases; the nodes may also be sore. 
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Particularly because dentists perhaps are a little inclined to take these cases 
somewhat lightly, I want to eall attention to some tumorlike structures which 
are semimalignant and potentially malignant tumors, although they do not 
properly belong in the group of the precanceroses. The significance of the 
clinical entity known as epulis lies in the fact that it may cover a large variety 
of conditions; malignant development in the proper sense of the word is seen but 
rarely, although such development occasionally does occur. The relationship of 
the epulides to hypoparathyroidism is beyond the seope of this paper. However, 
certain squamous-cell epithelial papillomas and fibroepithelial papillomatous 
structures, located on the velum palatinum, the cheeks, lips, and dorsum of the 
tongue, May possess precancerous properties, and the same applies to the ex- 
tremely rare periosteal thickening on the processus alveolaris near a tooth. The 
mucous and salivary gland tumors so thoroughly mapped out by Ahlbom more 
frequently display malignant properties when they occur in the mucous glands 
and the seromucinous glands in the oral cavity than they do when they occur in 
the salivary glands proper. A detailed description of these tumorlike structures 
is, however, outside the scope of this paper. 

Concerning the epulides and their diagnosis, I shall only mention that the 
epulides which are the dangerous ones, with a tendency to recurrence after 
surgical removal, are those which have a tendency to expand the interdental 
space and even produce a deviation of the adjacent teeth; according to my 
experience, this never happens in cases of simple granuloma. 

Differential Diagnosis.—Differential diagnosis as it is to be administered 
by the dentist will have appeared, from what has already been said, to be con- 
cerned more particularly with the clinical manifestations. Venectasias, dis- 
coloration by amalgam, and median rhomboidal glossitis are mentioned as dis- 
orders with which the condition may be confused, and the precanceroses also 
may be mistaken for certain tumorous structures. It should be strongly em- 
phasized that eaneer is an irreversible chronic, progressive condition, which 
possibly may progress slowly, and its progression may be masked by fluctuation 
in concomitant conditions, such as complicating inflammatory conditions. But 
it does progress. The precancerosis is reversible; it may be brought to subside. 

For the finer differential diagnostics, the dentist will usually have to refer 
the patient to a surgeon or oral surgeon trained in tumor surgery or to a 
radiologist. If he is in doubt, he must not hesitate to have the patient examined 
by these specialists for biopsy. It is better to refer patients too often to the 
specialist than not to send them to be examined. In the Unied States, it is 
emphasized, the dentist had better make a biopsy himself than omit this 
procedure in ease the patient refuses referral, a most sensible piece of advice. 


Treatment.—The treatment which the dentist uses in the case of these 
patients should be as gentle as possible. It must be considered a serious technical 
error to paint with irritating substances, scrape with sharp spoons and, on the 
whole, to apply any form of irritating treatment; also, the dentist should make 
no attempt to electrocoagulate. It should be especially emphasized that 
these patients must be watched most closely and that the dentist, as well as the 
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patient, must be most careful with the oral hygiene, removing all irritating agents 
(for example, sharp edges of carious teeth or of fillings, of jacket crowns or of 
bridges) and seeing that prostheses are well-fitting. 

Cases of erythroplasia, leukoplakia, and atrophy must be carefully watched. 
Sideropenia patients definitely should be treated by an internist. In the ease 
of the decubital ulcer, the dentist may await developments for two weeks at the 
most; if the disease does not completely disappear during such an observation 
period, the patient must be referred. This rule also should be applied to con- 
ditions which have been present for some time without getting better. 

Omar Ibn Al-Halif, the old Arab sage, said: 

‘Four things come not back: 


The spoken word; 

The sped arrow; 

Time past; 

The neglected opportunity.’ 


The truth of these words is equally valid today. If the dentist is not fully 
familiar with the symptomatology of the precancerous conditions and does not 
know what to do when he encounters them, he neglects the opportunity to render 
his patient assistance in due time. Nothing could be more certain than this: 
if we are faced with a precancerosis, or perhaps even a cancer, ‘‘the neglected 


opportunity’’ never comes back. 
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RECURRENT AMELOBLASTOMA TWENTY-FIVE YEARS AFTER 
HEMIMANDIBULECTOMY 


Irwin A. SMALL, D.D.S., Detroit, Micu.* 


MELOBLASTOMAS have been characterized as benign tumors with a 
A marked tendeney to recur. They have been operated on as many as 
iwenty-four times without any apparent malignant changes.' An amelo- 
hlastoma has been observed to grow slowly over a period of fifty-three years 
without any change in characteristies.2, In a recent survey of the literature, 
curettage was found to have resulted in a 46 per cent recurrence rate and 
hemiresection in a 13 per cent recurrence rate.’ The following case report is 
unusual because of the long period of time that elapsed before recurrence after 


a’ hemimandibulectomy. 


Case Report 


The patient, a 48-year-old Negro woman, was seen at the Detroit House of Correction 


m May 7, 1955. Her chief complaint was inability to masticate food properly. The 
right half of her mandible had been removed twenty-five years ago because of a ‘‘tumor.’’ 
She wished to undergo reconstructive surgery or have a prosthesis made in order that she 
might chew properly (Fig. 1). 

Examination revealed a postsurgical deviation of her left mandible toward the mid- 
In the third molar area of the sear of the right mandible there was a 3 cm, mass, 
The mass was very firm, about the same degree of 
The mucous membrane overlying the mass 


line. 
partly buried in bueceinator muscle. 
firmness as the sear of the resected mandible. 
was of normal color and texture. The mass was asymptomatic (Fig. 2). It was inde- 
terminate at this time whether the mass was dense scar tissue or a recurrent tumor. 

Correspondence with the surgeon who performed the hemiresection revealed that the 
mandible had been removed because of a ‘‘polyeystic adamantine epithelioma.’’ The 
original ease report appeared in the International Journal of Orthodontia, Oral Surgery, 
and Radiograpy in 1931 (Figs. 3, 4, 5, and 6). A brief review of the original history is 
of interest. 

‘‘The patient, a young colored woman, aged twenty-three years, first reported on Oc- 
tober 22, 1930. She was referred because of a hard mass on the right side of the mandible 
at the angle. It was dense and appeared as a part of the bone, protruding laterally and 
being comparable in size to a hemisphere of a small orange. There seemed to be a slight 
crackling of thin-walled bone upon manual pressure, but essentially the mass was hard and 
dense. Intraorally there was some expansion medially and superiorly, but the mucous mem- 
brane was not broken down and appeared normal in color. The surface of the tumor was 
convoluted. She declared that the mass had been present since she was twelve years old and 
had been growing slowly ever since. In March, 1929, an attempt was made intraorally 
to remove the growth, and a few months later she received a blow in the jaw. Apparently 
these things produced a more rapid proliferation and degeneration because she reports the 


*Oral surgery resident, Mt. Carmel Mercy Hospital, Detroit. 
7Part of the Oral Surgery Service of Mt. Carmel Mercy Hospital. 
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Fig. 1.—Twenty-five years after hemimandibulectomy. Recurrent tumor can barely be noticed 
in cheek. 





Fig. 2.—Intraoral recurrence of ameloblastoma. Tumor seen bulging from cheek. 





RECURRENT AMELOBLASTOMA AFTER HEMIMANDIBULECTOMY 


Post-surgical scar in 1930. (From Goodsell, J. O., Jr.: Int. J. Orthodontia, Oral 
Surg., and Radiography 17: 279-291, 1931.) 


Fig. 4.—Typical multilocular radiograph of original ameloblastoma. 
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rate of development to be increased since the injuries. The tumor, for the most part, pro- 
duced no pain, but on occasions, she asserted, there was some discomfort of a referred 


nature but no tenderness, ’’ 


5 Fig. 6. 
Fig. 5.—Buccal view of resected mandible. (From Goodsell, J. O., Jr.: Int. J. Ortho- 
dontia, Oral Surg., and Radiography 17: 279-291, 1931.) 
Fig. 6.—Cut section of mandible showing the expansile, multicystic tumor. (From Good- 
31. 


sell, J. O., Jr.: Int. J. Orthodontia, Oral Surg., and Radiography 17: 279-291, ) 


The photomicrographs of the original tumor were of a very poor quality and, although 
they were reproduced faithfully, they are just recognizable as ameloblastoma (Fig. 7). 


The original description is as follows: ‘‘ ... reveal areas in which there are fairly solid 
alveolar-like collections of cells. The periphery of these masses is lined with a rather high 
exylindrical type of epithelial cell, while toward the center they have a rather stellate shape. 
There is also beginning central degeneration... ’’ 
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An attempt was made to locate the original sections of the tumor. The sections could 
not be located, but the original tumor specimen was found sealed in a museum jar and, 


surprisingly enough, it was well preserved. The microscopic sections of this 25-year-old 


specimen were excellent. 
It was decided to explore the mass in the right cheek, and on May 12, under Xylocaine 
infiltration anesthesia, an excisional biopsy was carried out. The tumor was very superficial 


in one area and the mucous membrane was divided by sharp dissection and freed from the 


Fig. 7.—Photomicrograph of ameloblastoma as published in 1930. (From Goodsell, 
Int. J. Orthodontia, Oral Surg., and Radiography 17: 279-291, 1931.) 


Fig. 8.—Surgical specimen. (Ruler in millimeters.) 


tumor capsule rather easily. In the buccinator muscle and in the old sear of the mandible, 
however, it was difficult to develop a plane of cleavage. The tumor capsule was punctured 
in one area and a clear mucoid fluid was obtained. At this point, the thought occurred that 
this might be a salivary gland tumor. The excised specimen measured 2 em. in diameter and 
was yellow-brown in color (Fig. 8). A drain was left in place and the mucous membrane 
was closed with 3-0 black silk interrupted sutures. 


Microscopie sections revealed a follicular type of ameloblastoma with many microcysts 
(Fig. 9). The basal cell of the follicles varied from cuboidal to columnar and a basement 
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9.—A, Follicular type of ameloblastoma with microcyst formation. (Magnification, 


Fig. 

x100; reduced %.) 
B, Acanthomatous changes in an ameloblastoma. (Magnification, «350; reduced %.) 
C, Photomicrograph of a single ameloblastic follicle. (Magnification, x500; reduced %.) 
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membrane was clearly seen. The inner stellate reticulum showed squamous degeneration, 
which is common when microcysts begin to form. The tumor was predominantly epithelial 
with a mature fibrous connective tissue interposed between the follicular elements. Diagnosis: 
follicular ameloblastoma with no evidence of malignancy. 

Comparison of the recurrent tumor with the original tumor showed the original to be 
more of the plexiform variety. Of interest was the fact that the recurrent tumor showed 


veneralized squamous metaplasia in areas where microcysts were forming. This was not 


noted in the primary tumor, 


10.—A, Original ameloblastoma. (Magnification, x350; reduced %.) B, Section of 
ameloblastoma. (Magnification, x100; reduced %.) 


Reference to the photographs of the gross specimen of the resected mandible showed 
that the tumor had eroded through the buccal and lingual cortical plates in the third molar 
area. This is the area in which the tumor recurred. In retrospect, it is probable that a few 
tumor cells were left behind in this area and, being surrounded by dense fibrous connective 
tissue, grew slowly over a period of twenty-five years to the present size. The fact that a 
few implanted cells will cause recurrence indicates why curettage has been generally un- 
successful in the past. 

It is probable that the rate of growth of this recurrent tumor was greatly 
slowed by the presence of the fibrous connective tissue scar in which the tumor 
was found imbedded. If this observation is true, it is interesting to speculate 
that some of the success in treating ameloblastoma with x-ray therapy that is 
reported in the foreign literature may be due largely to postirradiation fibro- 
sis.“ ° If irradiation can slow the growth of ameloblastoma, it may have some 
use as palliative treatment of an elderly or poor-risk patient, or a patient who 
refuses radical surgery. 
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Summary 


The treatment of choice of a large ameloblastoma such as this, which has 
eroded through cortical bone, is radical resection. Yearly roentgenographic 
and clinical examination are necessary to determine the possibility of reeur- 
renee. A twenty-five-year cure can be considered a good result. 


I wish to express my appreciation to Dr. J. O. Goodsell for the original data. 
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RECURRENT AMELOBLASTIC FIBROMA IN A 3-YEAR-OLD BOY 


RAYMOND F. Huesscu, Captain (DC) USN,* anp 
Tuomas D. STEPHENSON, LIEUTENANT (DC) USN** 


N AMELOBLASTOMA is an epithelial neoplasm which has been charac- 
A terized by a marked tendency to recur, probably due for the most part 
to inadequate surgieal excision. According to Small and Waldron,' approxi- 
mately 1 per cent of all cysts and tumors of the jaws may be expected to be 
ameloblastomas. Their statistics show that only 4 per cent of the patients in 
the 1,036 eases reported were 9 years old or less at the time of discovery of 
the tumor. Published reports of cases occurring earlier than the sixth year 
of age are rare indeed. The following case report is presented as representing 
one of the youngest patients with ameloblastic tumor that have been reported 
to date, recurrent due to inadequate initial excision. 


Case Report 


In October, 1954, a 3-year-old white boy was brought to the United States Naval 
Hospital, Philadelphia, Pennsylvania, with the complaint of a recurrent mass in the left 
mental area of the mandible. 

The parents stated that when the patient was 1% years of age they had become con- 
cerned over the noneruption of the left mandibular deciduous cuspid and lateral incisor 
teeth. Seeking medical and dental advice at that time, they were advised to ‘‘ watch and 
wait’’ for eruption. Shortly before the boy’s second birthday, they noted a swelling in 
the area of the missing teeth and once again they sought advice. Roentgenographic ex- 
amination at that time revealed a small, multilocular, cystic-appearing radiolucent area in 
association with the unerupted deciduous cuspid and lateral incisor teeth (Fig. 1). The 
tentative diagnosis was dentigerous cyst. The tumor was enucleated at a civilian hospital 
in February, 1954. The unerupted deciduous cuspid and lateral incisor, as well as their 
permanent successors, were removed with the mass at that operation. Microscopic ex- 
amination of the specimen revealed an ‘‘adamantinoma.’’ The postoperative course was 
uneventful and the operative site healed satisfactorily. 

Approximately one month prior to the patient’s appearance at the United States 
Naval Hospital, the parents noticed a recurrence of the swelling. Microscopie sections 
of the tissue removed in the February, 1954, operation were obtained and reviewed by 
several general and oral pathologists. They all concurred with the diagnosis of amelo- 
blastic fibroma. In view of the history of the previous simple enucleation, it was assumed 
that the tumor mass represented a recurrent ameloblastoma, and the treatment planning 
was based on that premise. 

The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or as reflecting the views of the Navy Department or the 
Naval Service at large. 

*Head of Oral Surgery Division, Dental Service, United States Naval Hospital, Phila- 
delphia, Pennsylvania. 

**Resident in Oral Surgery, United States Naval Hespital, Philadelphia, Pennsylvania. 
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Examination Findings.——The mandibular left deciduous cuspid and lateral incisor 
teeth were missing. In the area of the missing teeth there was noted a firm, yellow-pink 
mass, approximately 1 by 1.5 em. in diameter (Fig. 2). This smooth, raised tumor ex- 
tended from the lingual aspect of the alveolar crest laterally to the depth of the muco- 
buecal fold, causing a bulging of the labial cortical plate of the mandible. On palpation, 
moderate crepitation of the labial cortical plate was apparent. 


i’ 


‘e 


Fig. 1.—Intra-oral roentgenograms showing the tumor initially when the 
months old. 


patient was 22 


A complete roentgenographic survey of the skull was negative for bony pathology 
except for the tumor mass in the body of the left mandible. A well-demarcated, multi- 
locular radiolucent area, approximately 2 by 3.5 em., was noted. This lesion extended from 
the alveolar crest inferiorly to the superior border of the inferior alveolar canal and 
mental foramen (Fig. 3). Distally, it encroached on the mesial root of the first deciduous 
molar and extended mesially to include the left deciduous central incisor. A mandibular 
occlusal roentgenogram revealed the lingual cortical plate to be intact, but the labial 
cortical plate was extremely thin and expanded laterally approximately 0.5 em. 


The child was admitted to the hospital on his third birthday, Nov. 23, 1954. 


General Physical Findings.—The general physical findings were essentially negative 
with the following exceptions: (1) Grade 1 soft apical systolic cardiac murmur; (2) an 
oral temperature of 99.8° F.; (3) bilateral shotty cervical lymph nodes with no apparent 
tenderness; (4) several soft, nontender lymph nodes palpable in the right axilla; and (5) 


the previously described oral findings. 
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Laboratory Findings.—Laboratory investigations were within the limits of normal, 
except for the white blood count which revealed 12,000 leukocytes, of which 34 per cent 
were polymorphonuclear neutrophils, 62 per cent lymphocytes, and 4 per cent eosinophils. 

Consultation with the Medical and Pediatric Services was sought because of the 
The child was cleared for surgery, the lympho- 


results of the differential leukocyte count. 
eytosis being explained on the basis of a recent upper respiratory infection episode. 


B. 


Fig. 3.—Intra- and extraoral roentgenograms of tumor when the patient was brought to the 
United States Naval Hospital at the age of 34 months. 


Treatment and Course.—The patient was placed on parenteral procaine penicillin 
one day preoperatively and continued through the fifth postoperative day. 
The anesthesia employed was nitrous oxide-ether-oxygen administered through an 


oral endotracheal intubation. The right mandibular deciduous central incisor and left 
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mandibular deciduous first molar were extracted. An incision was made around the gin- 


givae of the teeth and along the alveolar crest from the second deciduous molar to the 
distal side of the right lateral incisor. Oblique incisions then were made on the lingual, 
bueeal, and labial surfaces of the mandible down to the reflection of the mucobuceal fold. 
The mucoperiosteal flaps were retracted on the buccal and lingual sides to expose the 
inferior border and entire circumference of the body of the mandible. With chisels and 
a dental handpiece with bone burs and diamond stones, a rectangular block of the body 


of the mandible was removed in one piece. This included the labial and lingual cortical 


plates down to the level of the inferior aspect of the inferior alveolar canal, leaving ap- 


proximately 0.5 em. of the inferior cortical border of the mandible intact. The specimen 
included the deciduous right lateral incisor and the unerupted permanent tooth buds of 
the left first premolar and the right central incisor (Fig. 4). Hemostasis was obtained 


by placing Gelfoam saturated in a thrombin solution in the cavity over the bleeding points. 


A. 

Fig. 4.—Photograph of gross specimen Lingual and buccolabial views. (Ruler ir inches.) 
Then, freeze-dry cancellous hone chips, reconstituted with normal saline and 600,000 units of 
aqueous crystalline penicillin were placed into the operative defect. The soft tissue 
flaps were trimmed, approximated closely, and sutured with 0000 chromic catgut sutures. 
The postoperative course was relatively uneventful. On the evening of the day of 

the operation the patient ran a rectal temperature of 100.8° F., becoming afebrile on the 
morning of the first postopérative day. At this time the patient began taking liquids by 
On the fifth postoperative day he was discharged from 


mouth and appeared comfortable. 
The postoperative roentgenogram is 


the hospital, cheerful and eating soft foods well. 
shown in Fig. 5. 

The boy was followed at weekly intervals for one month and then at monthly in- 
tervals. The bone graft appeared to have taken and roentgenographic examination in 
March, 1955, revealed consolidation of the chips and evidence of osteogenesis (Fig. 6). 
A space-maintaining partial denture was constructed in March, 1955, producing excellent 


functional and esthetic results (Fig. 7). There was no evidence of recurrence through the 


sixth postoperative month. 
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Fig. 6. 

Fig. 5.—Roentgenogram two weeks postoperatively. Note heterogeneous character of the 
bone chips. 

Fig. 6.—Roentgenogram four 


: x months postoperatively. Note 
chips and evidence of osteogenesis. 


consolidation of the bone 
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Pathology Report.—‘‘ There is very cellular, fibrous, connective tissue in which there 
are islands and strands of odontogenic epithelium. The nuclei of the connective tissue 
cells are irregular in shape and hyperchromatic. The proliferating fibrous tissue is the 
main component of the neoplasm. There is an adequate margin of normal tissue in all 
directions in the specimen submitted.’’ (Captain R. A. Colby, DC, USN, United States 
Naval Dental School, National Naval Medical Center, Bethesda, Maryland.) 


Diagnosis: ‘‘ Ameloblastic fibroma, mandible.’’ 


operative site four months postoperatively. B, Photograph of 


Fig. 7.—A, Photograph of 
partial denture. 


Discussion 


An ameloblastoma is a tumor primarily derived from ectodermal odonto- 
genie epithelial tissue, possessing, to a greater or lesser degree, a mesodermal 
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component. The ameloblastic fibroma is classified by Thoma? as a mixed 
odontogenic tumor of both ectodermal and mesodermal origin, the predomi- 
nant component being fibroma. The five most commonly accepted possible 
sourees of origin for ameloblastic tumors are: (1) from epithelial cell rests 
of Hertwig’s sheath or the debris of Malassez in the adult periodontal mem- 
brane and marrow spaces; (2) from genetic disturbance of the tissue forming 
the enamel organ; (3) from epithelial proliferations in odontogenic cysts; (4) 
from the oral surface epithelium; and (5) from displaced epithelium with 
odontogenie propensities in other regions of the body, such as the tibia, hypoph- 
ysis, and ovary. 

Incidence appears to be almost equally distributed between the sexes, 
slightly more common in the male. The majority of the cases have been re- 
ported as oceurring in patients between the ages of 10 and 35 years. Numer- 
ous cases, however, have been reported as late as the sixth and seventh decades 
of life. The mandible appears to be a more common site than the maxilla. 
Due to the slow growth and delayed detection of the tumor, the reported age 
incidence may tend to be misleading. 

Diagnosis is positive only on confirmation by microscopic examination. 
Roentgenographie differential diagnosis is of limited aid. A history of a slow- 
growing, expansive tumor of the jaws, especially in cases of noneruption of 
deciduous or permanent teeth, should make the clinician suspicious of the 
possibility of an ameloblastic neoplasm. Preoperative biopsy, therefore, is of 
invaluable aid in treatment planning. 

Opinion concerning the classification of the ameloblastoma as to relative 
benignity or malignaney is widely varied. Perhaps the most feasible view- 
point places the ameloblastoma on the border line between a benign and a 
malignant lesion, benign in that it rarely metastasizes and malignant in that 
it almost always recurs if not excised widely enough. Although roentgeno- 
graphic and clinical examination may lead to the belief that the lesion is well 


demareated, microscopic examination of bone immediately adjacent to the - 


tumor will show ameloblastie cells within the marrow spaces of apparently 
clinically sound bone. There are a few well-authenticated cases on record 
that demonstrate the ability of the ameloblastoma to metastasize to regional 
lymph nodes and to more distant structures. 

Treatments proposed have ranged from simple enucleation to hemisection 
or radical ‘‘en bloe’’ procedures. Enucleation appears to be the least success- 
ful treatment, resulting in the greatest number of recurrences. While radical 
excision of the lesion, together with a generous portion of surrounding struc- 
tures, does result in a high number of cures, the operator is faced with the 
problems of gross disfigurement. It is felt that where there remains sufficient 
sound bone surrounding the lesion, which has neither metastasized nor invaded 
the soft tissues, the treatment of choice is peripheral osteotomy or marginal 
resection (excising the lesion together with 0.5 to 1 em. of clinically normal 
surrounding bone), thus removing the invasive epithelial pegs with the main 
tumor mass and resulting in the least possible deformity consistent with ade- 


quate removal. 
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Summary 


Treatment of choice in an early, operable ameloblastic tumor of the jaws 


appears to be marginal resection. Removal of an adequate margin of clini- 


cally sound bone, maintenance of bony continuity if possible, and avoidance 
of radical disfiguring surgical procedures present humane treatment con- 
sistent with minimal chance of recurrence. 

Early discovery, histopathologic examination of biopsied tissue for posi- 
tive diagnosis, and adequate excision are the keynotes of successful therapy 


for ameloblastie tumors of the jaws. 
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ALLEVIATION OF SUBACUTE MAXILLARY SINUSITIS 


Report of Cases 


GErorRGE W. Wapre, M.A., D.D.S..* Wasuinaton, D. C. 


AXILLARY sinusitis is an inflammation of the mucosa of one of the 
maxillary sinuses. It may be aeute or chronic; it may be of dental 
(odontogenic) or of systemic origin. In all cases, a careful diagnosis and 
history should be made to establish the etiological process giving rise to the 
disease. It is of paramount importance that the cause be removed. The treat- 
ment of these eases falls into the realm of the oral surgeon and the rhinologist. 


Histopathology 


According to Thoma,” in acute sinusitis the membrane of the sinus shows 
hyperemia with oceasional hemorrhages into the submucosa. There is marked 
edema of the submucosa, and the membrane shows a brawny appearance, often 
completely filling the entire cavity. There is marked leukocytic infiltration with 
localized abscesses forming in various parts, and cysts may develop due to 
occlusion of the outlets and the mucous glands. The part not occupied by the 
swollen membrane is filled with a purulent discharge. 

In chronie sinusitis, the uncomplicated form shows a thickened mem- 
brane in the part covering the floor of the antrum. Granulation tissue forms 


in the submucosa, which is heavily infiltrated by inflammatory cells (principally | 


lvmphoeytes and plasma cells, with occasional eosinophils and Russell’s fuchsin 
bodies). In eases of long standing, typical polypoid formations are seen. These 
may be peduneulated or sessile and are often very numerous, not only filling 
the antrum but also extending into the ethmoid cells. These polypi are made 
up of inflammatory granulation tissue and are covered by a pavement type of 
squamous epithelium, which shows a tendeney to become stratified and is formed 
by metaplasia from the normal ciliated epithelium. 


Roentgenographic Findings 

The normal sinus is a cavity in the bone, lined with a ciliated, columnar 
epithelial tissue and filled with air; it therefore is radiolucent and appears dark 
in the roentgenogram, with sharply defined edges. Its density is very similar 
to that of the orbit. With accumulation of fluid such as pus in the sinus, 

The statements made in this article are those of the author alone, and do not represent 
the official policy of the Navy Department. 

*Assistant professor of oral medicine, Howard University, College of Dentistry. (At 


time of operation, Lieutenant (DC) USNR, U.S. Naval Training Center, Great Lakes, Illinois. ) 
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thickening of the sinus membrane, or polypoid formations, the density of the 
sinus is increased. A comparison should always be made of the affected sinus 
with that of the opposite side or, if both are involved, with the other sinuses 
and with the appearance of the orbit on the same film. Pus in the sinus, the 
so-called empyema, usually presents a uniform, even, hazy ‘‘cloudines’’ of the 
entire sinus,* while polypoid formation causes an uneven cloudiness. 


Symptoms 

The symptoms of acute maxillary sinusitis depend upon the virulence of 
the causal organisms. The predominant symptom is a very severe pain of 
constant and localized character. This pain may be referred to the cheek and 
frontal region above the eye; it may affect the eyeball, or it may cause the 
adjacent teeth to become extremely sore. Any jarring of the body, such as 
jumping on the heels, intensifies the suffering. In odontogenic sinusitis, the 
secretion from the sinus has a foul odor. General toxemia accompanies the 
disease, with chills, malaise, sweats, a rise in temperature, and often dizziness 
and nausea.’ In chronic sinusitis, a common symptom is the morning headache 
which disappears gradually during the day due to better drainage of the sinuses. 
A postpharyngeal discharge annoys the patient, particularly in the morning.® 


Diagnosis 
The diagnosis is made on the basis of history, physical and x-ray findings, 
and transillumination. Firm pressure over the region of the sinus may give 
rise to severe pain. The percussion note of an infected maxillary sinus is dull 
as compared with the more resonant note of an aerated one.° Anteroposterior 
x-ray pictures are required for making a positive diagnosis. Transillumination 
also will give valuable information. 


Treatment 


The treatment in these cases involves removal of the cause, followed by 
drainage and adequate irrigation until the sinus is free of pus. The oral- 
antral opening then must be closed surgically or permitted to close automatically 
by cicatrization. 

If proper treatment is not instigated, it is possible for the Schneiderian 
membrane to undergo fibroid degeneration. In extreme stages, besides the soft 
tissues, the bony walls become necrosed or, to be precise, they are destroyed by 
suppurative osteitis and pressure necrosis. By this process, any wall of the 
maxillary sinus may be perforated to permit the escape of pus.’ 


Case Reports 


Case 1.—Mr. J. H. was a normal, otherwise healthy, male Navy recruit, 20 years of 
age. He had reported to ‘‘ medical sick-call’’ because of his inability to sleep due to severe 
neuralgic pain which had persisted for a period of one week. There was a slight elevation 
of his temperature, which was 100.2° F. Considerable swelling was noted in the region of 
the right canine fossa. A tentative diagnosis of subacute maxillary sinusitis was made. 
This was substantiated by history and roentgenograms (Fig. 1). It was clear that no other 
paranasal sinus was involved. 
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The patient was referred to the oral surgery clinic on June 29, 1953, with a history 
if having had the right maxillary second molar extracted on June 4, 1953. It was assumed 
by him that the complete tooth had been removed. On June 23 there was a ‘‘ feeling of 
fullness” noticed on that side; this was accompanied by pain and the discharge of consider- 
ble pus. The pain became progressively worse until June 26, when he reported to ‘‘sick- 
all.?? X-ray pictures were taken (Fig. 2), after which he was returned to the original 
ental elinie for several unsuccessful attempts to remove the fractured root tip. Intramus- 
ular injections of 600,000 units of procaine penicillin G in oil were administered on June 
6, 27, and 28. To aid in the attempted removal, a buccal flap had been made and consider- 
ble bone had been removed from the lateral wall and the floor of the sinus. 


Fig. 1—Anteroposterior roentgenogram showing root tip and “cloudiness” of affected sinus. 

Preoperative Treatment: The oro-antral ‘‘fistula’’ was fully opened, then cleaned of all 
polypoid material and irrigated with warm saline solution. A copious amount of fetid 
purulent material was flushed out. The tip of the retained root was washed to a more 
advantageous position where it could be seen by reflected light and could be removed easily 
with sterile college pliers. Aqueous penicillin was sprayed into the antrum, after which an 
iodoform gauze drain, % ineh in width, was inserted. The patient was dismissed for twenty- 
four hours. 

The following day the swelling was considerably reduced; the temperature was 99 
degrees; the patient reported that he had had no discomfort during the night, and said 
that he ‘‘was able to sleep comfortably for the first time during the past week.’’ At this 
visit the treatment was the same as before; the amount of purulent material had decreased 
so that the visits could be spaced three days apart. On July 5 the temperature had re- 
turned to normal and all swelling was alleviated. The previous treatment was repeated and 
continued twice a week for four weeks. The amount of pus became less with each visit until 


no demonstrable amount was found. 

Operation: On July 29, under lidocaine hydrochloride anesthesia, a plastic closure was 
made of the oral-antral communication. The buceal flap was undermined and reopened and 
a pedicle flap was cut in the palate to supply enough tissue for a complete closure. The rough 


edges of bone were smoothed with a bone file. 


2 
qi 
og 
K. 
4 
< 
2 
7 
2 
2 
? 
? 
4 
J 
J 
? 
Z 
4 
2 





718 GEORGE W. WADE 

Sulfadiazine powder was sprayed into the sinus and four pieces of Gelfoam were placed 
The mucoperiosteal tissue of the buccal and palatal flaps was trimmed, coapted, 
The exposed bone of the palate was covered with 


on its floor. 
and held in place with mattress sutures. 
Immediately following the closure, the patient received an intramuscular injection 


Gelfoam. 
of 600,000 units of procaine penicillin G in oil. 


Fig. 2.—Lateral view showing position of root tip (posterior to maxillary first molar). 


Fig. 3.—Anteroposterior view at close of treatment. (Note absence of “cloudiness.” ) 
The flap had com- 


Postoperative Treatment: All sutures were removed on August 3. 
At this 


pletely healed by August 12 and the patient was told to return on September 12. 
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time, tests for communication and transillumination were essentially negative. X-ray examina- 
ion revealed a lesser degree of ‘‘cloudiness’’ of the affected sinus, and the patient was 
lischarged (Fig. 3). 

Case 2.—Mr. 8S. C., a 19-year-old patient, reported to the clinic with the apical por- 
ion of the palatal root of the maxillary right first molar pushed into the antrum. This 
ad occurred through manipulation after fracture of the tooth during a ‘‘closed’’ extraction. 
\ttempts to remove the root had caused perforation of the Schneiderian membrane. The 
root tip was located by roentgenographic examination (Fig. 4). 


Fig. 4.—Lateral view showing root tip of first molar in antrum. 


Under 2 per cent procaine hydrochloride-epinephrine 1:50,000 anesthesia, a buccal flap 
was made and the soft tissue carefully reflected almost to the mucobuceal fold. The inter- 
septal bone was removed with the rongeur forceps, producing an opening into the antrum. 
Unsuccessful efforts were made to remove the root tip by suction and with a gauze strip tied 
to an antrum curette. 

The patient was then placed in a forward position and sterile water was flushed into 
the antrum with a sterile water syringe. This dislodged the root tip and placed it into a 


forward position, just above the root of the second premolar. This position was ascertained 


by roentgenograms (Fig. 5). The root was then carefully removed with an antrum curette. 

An incision was made on the palate to afford enough tissue for coaptation of the buccal 
and palatal tissue. The rough edges of bone were rounded and smoothed with a bone file; 
after which the edges of the mucoperiosteal tissue covering the wound were freshened with 
scissors. Three small pieces of Gelfoam were placed into the opening at the floor of the 
sinus. The tissue flaps were coapted and held by four mattress sutures. Six interrupted 
sutures were used to close the buccal flap—three on the mesial side and three on the distal. 
The patient was placed in ‘‘sick bay’’ overnight. The following medications were pre- 
scribed: 1.5 gr. Nembutal preoperatively, 500 mg. Terramycin every six hours, and 0.5 gr. 


codeine sulfate postoperatively. 
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5.—Root tip in position before delivery (first molar). 


Fig. 6.—Root tip of maxillary second premolar in position between membrane and floor of 
sinus. 
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The patient spent an uneventful evening and was discharged to limited duty the follow- 


ing morning. As a prophylactic measure, 300,000 units of penicillin was administered for 


ach of the four following days. 

The swelling was minimal and no postoperative pain was experienced by the patient. 
our days later the sutures were removed from the flaps, leaving those of the tissue covering 
the sinus in place. On the ninth day the remaining sutures were removed. The operator 
ad the patient close the nostrils and blow with an average amount of force. 
The patient was dismissed to full duty on the 


There was 


10 evidence of oral-antral communication. 
iinth day following the removal of the root tip. 

Case 3.—Mr. C. D., a 19-year-old seaman recruit, appeared for treatment April 3, 
1953. He was referred to me from one of the outlying dental clinics immediately upon dis- 
overy that one root of a birooted second premolar had been fractured and pushed into the 
antrum with an apieal exolever. The patient arrived before the anesthetic from the original 
injection had worn off. Diagnostic roentgenograms were taken (Fig. 6), and it was found 
that the fractured root had lodged between the wall of the unbroken Schneiderian membrane 
and the floor of the sinus. 

The patient was seated with his head lowered in a forward position and, by use of suc- 
tion from the aspirator, the tooth fragment was recovered. Since the membrane was intact, 
and since apparently no infection had been introduced into the socket, it was sutured and 
allowed to heal by cicatrization. These mattress sutures were permitted to remain in place 
until April 9. The patient was seen twice after this time at monthly intervals; each time all 
tests for communication or infection were negative. He was dismissed on June 9. 


Discussion 

1. These cases show that there is a continued need for closer and better 
postoperative scrutiny by means of roentgenograms in the event of tooth 
fracture. 

2. When roots or other foreign bodies are forced into the sinus, they 
should be removed immediately—on the same day if possible. 

3. If an oro-antral fistula is found which is small, it might be treated by 
placing a small superficial dressing into the socket to prevent food entering 
the antrum during mastication. In some eases the fistula may be closed 
immediately. 

4. When pus is present in the sinus, this must be evacuated and the sinus 
thoroughly cleaned before instituting the closure. 

5. It is recommended that full and adequate use of the proper antibioties 
be made. 

6. It is realized that sinusitis may not always be of odontogenic origin; if 

is of dental origin the treatment should be done by an oral surgeon. 
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CARCINOMA OF THE LOWER LIP 


JamMEs L. Brapuey, D.D.S., M.S.D., M.Sc., SPRINGFIELD, ILL. 


ARCINOMA of the lip is usually one of the least malignant anatomic 

varieties of the intraoral cancer, and reasonably good results will follow 
the accepted methods of therapy properly employed. With small lesions, 
without any palpable lymph node involvement, local surgical excision gives 
assurance of satisfactory esthetic results and, in addition, is more expeditious. 
The following case is reported because of the unusually small residual focus 
of squamous carcinoma which was adequately excised. 


Case Report 


T. H., a 49-vear-old white man, was referred for treatment on Oct. 22, 1948, with a 
complaint of a sore on the lower lip. 


History of Present Illness.—For one and one-half years the patient had a small sore 
with a scab formation on the left side of his lip which had failed to heal, There had been 
no local symptoms. He felt well, had a good appetite, and denied malaise. For about 
three years he had noticed two blue spots on the right side of his lip. There had been 
no weight loss. He had smoked a package of cigarettes daily for many years, but never 
used a pipe. He had taken no drugs. Two weeks previously he was referred for treat- 
ment. 

Past History.—The patient believed that he had the ordinary diseases of childhood 
and influenza in 1918. In 1942 he had pneumonia. He had no injuries or operations, ex- 


cept the extraction of all the maxillary teeth in 1943. 


Family History.—His family history revealed the fact that his mother died of carci- 
noma of the breast. No other significant facts were obtained. 


Examination Findings.—On the left side of the lower lip was an 0.5 em. crusted, 
slightly indurated lesion which was not tender (Fig. 1). On the right side of the lip 
there was an indistinct area of whitening which was not indurated. The lip was not 
greatly thickened, and was movable. The patient was not handicapped when eating and 
experienced no pain when moving the lip. The maxillary arch was edentulous and the 
mandibular arch showed moderate periodontal infection around the remaining teeth. 


Physical Findings.—The patient was a well-developed, middle-aged white man who 
did not appear acutely ill. He showed no evidence of recent weight loss. There were no 
palpable lymph nodes. Heart and lungs seemed within normal limits on percussion and 
auscultation. Blood pressure was 130/80 and he weighed 191% pounds. He was 6 feet 
1% inches tall. 

Laboratory Examination.—The patient’s Kahn test was negative. The laboratory 
findings of the blood were 4,900,000 erythrocytes and 6,500 leukocytes, of which 68 per 
cent were polymorphonuclear neutrophils, 2 per cent were polymorphonuclear eosinophils, 
aid 30 per cent were lymphocytes. Hemoglobin was 13.42 grams. The urinalysis showed 
no abnormality. 
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Fig. 1.—Original lesion on lower lip. 


Fig. 2. 
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Fig. 3. 


Fig. 2.—Immediate postoperative appearance of the wound. 
Fig. 3.—Appearance of the lip on Dec. 20, 1948. 
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Treatment and Course.—On Oct. 25, 1948, a biopsy was done with biting forceps. 
The pathologist reported squamous-cell carcinoma, grade 1, malignant. 
An appointment was given the patient to have a “V” excision done on Nov. 5, 1948, 


Operation.—Premedication of pentobarbital sodium, 1.5 gr., and atropine sulfate, 


1/150 gr., was given one hour before surgery. 

Under 2 per cent procaine regional and infiltration anesthesia, the lower lip was 
retracted, An incision was made about 1 em. on each side of the lesion in a shield pattern 
and extended into a “V” incision intraorally to below the gingival gutter. Cotton ties 
were used to control the numerous bleeding vessels. The entire mass was excised. The 
oral mucosa was closed with interrupted catgut sutures. Six mattress and four inter- 
rupted sutures of 000 atraumatic Dermalon were placed in the extraoral wound (Fig. 2). 
A dressing was applied by having the patient bite on a 4 by 4 sponge and the fold 
eovering the wound. 

The patient was advised regarding postoperative care of using a white boric acid 
This was to be changed every two hours. 


ointment on a sponge covering the wound. 
Codeine sulfate, 0.5 gr., and aspirin, 10 gr., were prescribed for pain. The patient was 


iol 


seen daily for local care of cleansing with hydrogen peroxide and zine peroxide dressings 


Healing was uneventful. The sutures were removed on Nov. 18, 1948, 
The patient was seen on Nov. 30, 1948, at which time the 


to the wound. 
when the wound had healed. 
wound was clean, with little scarring. The patient had a good functional result. He was 
seen on Dee. 20, 1948, hy the surgical consultant, who stated that there was no evidence of 
disease and no palpable nodes (Fig. 3). He was then followed up in the outpatient depart- 
ment every two months for three years and showed no evidence of disease. 


Fig. 4.—Gross specimen that was excised. 

Pathology Report.— 

Macroscopic: The specimen consisted of a piece of tissue with the vermilion border 
and mucous membrane of the lip present, which had been excised in a “V”-shaped manner 
(Fig. +). Just at the junction of the skin and vermilion border was a small ulcerative 
lesion which measured less than 3 mm. in any direction. It was slightly raised above the 
other surface of the lip, and the central portion was depressed. The base was clean. It 
was noted that the margins were grossly adequate, being 8 mm. on either side of the 
lesion. There was no question of the margin of the skin and mucous membrane. 

; Microscopic: A solid mass of epithelial cells appeared as isolated islands in the corium 
(Figs. 5 and 6). There was prominent keratinization of epithelial groups of cells appearing 
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photomicrograph showing the minute residual focus of squamous-cell 


-Low-power 
carcinoma, 
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6.—A solid mass of epithelial cells in the corium. 
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as epithelial pearls. Cell bridges were present. There were numerous mitotic figures. There 
was a secondary inflammatory cell infiltration ir the stroma. 


Diagnosis.—Minute residual focus of squamous-cell carcinoma, grade 1, which 
apparently had been completely excised by the original biopsy. Assay: Malignant. 


Comment 
Most carcinomas of the lower lip ean be recognized clinically; however, 
early lesions arising from scab formation or an area of hyperkeratosis may 
not be clinically evident. These must be diagnosed by biopsy immediately. 
Small lesions, when nodes cannot be felt in the submaxillary region, are 
easily removed by the ‘‘V’’ or shield excision. Rarely does the patient re- 
quire hospitalization, as the lesions can be excised under local anesthesia. 
The prognosis of small carcinomas of the lower lip is usually excellent, as the 
development may be rather slow. It is not infrequent that these lesions may 

be ignored for years before advice is sought. 


Conclusion 


A ease is reported of a minute residual focus of squamous-cell carcinoma 
of the lower lip which was treated by surgical excision. 


816 RIDGELY BLDG. 





Periodontia 


PERIODONTAL DISEASE IN THE RICE RAT 


II. Methods for the Evaluation of the Extent of Periodontal Disease 
Om P. Gupta, B:D.S., M.S., anp James H. Suaw, Px.D., Boston, Mass. 


UMEROUS procedures have been reported for the evaluation of periodontal 

disease in experimental animals. There are conflicting opinions as to 
whether an adequate appraisal of the extent of periodontal involvement can 
be made of soft tissue lesions alone, of alveolar bone resorption only, or whether 
both should be estimated. Mitchell’ has used a method based on evaluation of 
the condition of the gingival tissues and the quantity of subgingival debris in 
forty designated areas around the molar teeth of hamsters. Scores from 0 to 3 
were recorded for each area. Mitchell and Chernausek? further modified this 
procedure by omitting a consideration of the eight interproximal areas and 
chose to express periodontal damage on the basis of whether or not there were 
lesions in the remaining thirty-two areas without reference to the size of the 
lesion. Rushton* made histologic preparations from which the amount of down- 
growth of the epithelial attachment was measured. The extent of periodontal 
damage was estimated from these measurements coupled with the amount of 
gingival plaque. Johansen* has described a method for estimation of the ex- 
tent of soft tissue involvement in living hamsters. This is essentially a modi- 
fication of the procedure described by Mitchell’ and allows for a numerical 
evaluation of the lateral extent of periodontal pockets as well as the depth of 
the lesions. Costich® recorded alveolar bone resorption in terms of a scale from 
0 to 3+. However, he felt that this was inadequate and described an alternate 
method in which the lesions were drawn on a chart. Tracings of the lesions were 
made on cellulose acetate paper. The areas representing bone resorption were 
cut out and weighed by quadrant or as the total per animal. Shourie, Driesinger, 
and Hein® have proposed a roentgenographie method for use in living hamsters 
for estimation of the extent of periodontal lesions. Keyes and Gold’ have ad- 
voeated use of a specially designed, graduated instrument for the measurement 
of alveolar crest resorption after the soft tissues were removed. 

From the Harvard School of Dental Medicine. 
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The purpose of the present study was to develop a reasonably quantitative 


method for the evaluation of the severity of periodontal lesions in the rice rat, 
whose susceptibility to these lesions has been described in an earlier article. 
It was our purpose to compare available methods and arrive at a ‘procedure 
that would give an accurate, yet not unduly time-consuming, appraisal of the 
degree of periodontal involvement with reproducible results in repeated observa- 


tions of the same specimens. 
Methods 

Seventeen rice rats with slight to severe periodontal lesions were selected 
as representative subjects to be evaluated by three different procedures. These 
animals had been maintained for twenty-three weeks after weaning on diets 
that were slight modifications of purified, high-sucrose, cariogenie ration 700." 
They had been housed singly in wire-bottom cages, and had been provided with 
diet and tap water ad libitum. After sacrifice and fixation of the heads for 
forty-eight hours or more in 95 per cent aleohol, the oral tissues were examined 
at a magnification of X 30. Periodontal lesions were evaluated aecording to 
the following three methods: 


1, Extent of Soft Tissue Involvement.—l'or reference purposes, in the 
evaluation process the tissues surrounding a molar were divided arbitrarily into 
as many areas as the number of cusps in each tooth. Thus, there were seven 
areas on the lingual and seven on the buceal aspect of the teeth in each quadrant 
of each jaw, a total of fifty-six areas. It was considered that the area adjacent 
to the mesiobuecal cusp of any molar extended from the center of the 
mesial surface to the first suleus on the bueeal surface. Likewise, the area 
adjacent to the mesiodistal cusp of any molar extended from the center of 
the distal surface to the adjacent suleus on the buccal surface. Similar defini- 
tions were employed for the areas adjacent to the mesial and distal cusps on 
the lingual surface of the molars. In this way, no scores pertained specifically 
to the mesial and distal surfaces. 

The gingival lesions were assigned arbitrary gradations on the basis of 
severitv—O0, 1+, 2+, 3+, and 4+—which could be described as follows : 


0 — No detectable abnormalities. 


1+ — The gingival tissue showed slight changes in color, contour, 
and consistency. Usually there was a slight impaction of foreign 
matter. 


2+ = A slight detachment of the gingiva was commonly observed 


with moderate impaction of foreign matter and early changes in 
color, contour, and consistency of the gingiva. 


‘ 


3+ — A moderate detachment and recession of the gingiva were 
characteristic. In addition, the gingiva was flabby in consistency and 
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had lost its normal color and contour. These lesions usually showed 
impaction of debris throughout the entire gingival sulcus. 


4; — These lesions were associated with severe detachment of the 
gingiva with extreme recession. Commonly there were major impac- 
tions of foreign material in the spaces between the gingiva and the 
teeth. Teeth with lesions of this size frequently were mobile and sep- 
arated by sizeable diastema. 

Examples of the size and nature of these lesions are shown in Figs. 1, 3, 
5, and 7. The degree of involvement of the soft tissues for the entire mouth 
was determined by adding the scores of the fifty-six areas. 

2. Evaluation of Bone Resorption by the Method of Keyes and Gold.’— 
After the examination and recording of soft tissue lesions, the soft tissues 
were removed. The fifty-six areas adjacent to the cusps were taken as the 
reference points; alveolar bone resorption was measured in terms of the dis- 
tance that the alveolar bone had receded from the cementoenamel junction. 
The measurements were made under a binocular dissecting microscope with the 
help of a metal blade graduated at 0.2 mm. intervals. The blade was held 
against each area and the recession of alveolar bone was recorded in terms of 
the divisions on the blade. The records were not kept directly in millimeters 
but in units, each unit being equal to 0.2 mm. The units of bone resorption 
determined for the fifty-six areas were totaled as a means of expressing the 
degree of periodontal disturbance in the entire mouth. 

3. Evaluation of Alveolar Bone Resorption by Assignment of Arbitrary 
Values.—In this case, the degree of alveolar resorption for the same fifty-six 
areas was recorded under arbitrary gradations—O, 1+, 2+, 3+, and 4:—with 
the following characteristies : 

0 — No detectable bone resorption. 

1+ — These areas had a minor amount of alveolar resorption with 
one-fourth or less of the root exposed. 

24 = These lesions had an appreciable amount of alveolar bone 


loss with one-fourth to one-half of the root exposed. 

34+ — These lesions had a moderately extensive alveolar resorption, 
with between one-half and three-fourths of the root being visible. 

4; = These areas demonstrated the most severe alveolar resorption 
with essentially no remaining alveolar bone support for the root. Teeth 
with several areas of this size usually were mobile and separated by 
diastema. 

Examples of the size and nature of these lesions are shown in Figs. 2, 4, 
and 8. The seores for the fifty-six areas of the entire mouth were totaled 
a measure of the severity of periodontal disease. 

In order to test the reproducibility of the values obtained by the three 

methods, the seventeen heads were evaluated three times on different days by 


each method. 
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Figs. 1 to 8.—Photographs of fixed preparations of rice rat jaws that were selected 
to illustrate the application of the three procedures used for scoring the extent of periodontal 
lesions. (Magnification, x15; reduced \%.) 

The odd-numbered figures are photographs of the lingual aspects of mandibles with the 
soft tissues in situ. Immediately above each of these figures are seven individual scores 
as obtained for the seven lingual cuspal areas by the soft tissue evaluation procedure (Soft). 

The even-numbered figures are photographs of the lingual aspects of the same four 
mandibles after the soft tissues have been removed to reveal the amount of alveolar bone 
resorption. Immediately below each of these figures are two horizontal rows, each of which 
contains seven individual values. The scores in the upper row in each case were obtained 
by the method of Keyes and Gold (K. & G.), while the values in the lower row of each pair 
were obtained by the method of assigning arbitrary values (Arb.) 

The values shown above for all three methods were the actual ones determined for 
these jaws under laboratory circumstances. Minor discrepancies appear to exist when the 
results are recorded adjacent to the appropriate regions of photographs. These discrepancies 
can be explained by the lack of the third dimension in the photographic reproductions, by differ- 
ences in the occlusal planes of the molars, and by varying root lengths among the three 
molars. 

. Figs. 1 and 2.—Lingual views of the left mandibular molars of a rice rat with mild 
lesions in the periodontal tissues. 

Figs. 3 and 4.—Lingual views of the right mandibular molars of a rice rat with a 
moderate involvement of the periodontal structures. 
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Figs. 5 and 6.—Lingual views of the right mandibular 
severe periodontal lesions. 
Figs. 7 and 8.—Lingual views of the right mandibular molars of a rice rat with ex- 


tensive destruction of the periodontal structures. 
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Results and Discussion 


In Table I are recorded the scores obtained by the three methods for the 
extent of periodontal disease in these rice rats. In this presentation of data, 
the individual rice rats have been arranged in increasing order of severity of 
disease manifestations as scored by the method of Keyes and Gold.’ The data 
in this table indicate that the standard deviation did not exceed 4+ units per 
head either by Keyes and Gold’s method or by the method of assigning ar- 
bitrary values for the amount of alveolar bone resorption. However, the 
standard deviation of observations for a given animal by the method of soft 
tissue involvement was as high as + 7 units. 


TABLE I, AVERAGE SCORES OF TRIPLICATE MEASUREMENTS OF THE EXTENT OF PERIODONTAL 
DISEASE IN Rice RATS OBTAINED BY THREE DIFFERENT METHODS 








ALVEOLAR BONE RESORPTION 
METHOD OF 
KEYES AND GOLD ARBITRARY SOFT TISSUE 


AVERAGE* S.D.t METHOD DESTRUCTION Pao 


RAT NO. (UNITS) | (UNITS) AVERAGE | S.D.t AVERAGE | S.D.t 
93 94 68+ 2+ 0 
78 108 76+ 2+ 0 
75 122 95+ 2+ 0 
82 125 79+ 1+ 0 
81 136 95+ 1+ 7+ 
79 195 159+ 2+ 127+ 
94 203 152+ 1+ 96+ 
76 206 154+ 2+ 129+ 
89 207 162+ 3+ 127+ 
74 221 170+ 1+ 123+ 
83 228 154+ 3+ 132+ 
95 237 174+ 4+ 104+ 
88 242 180+ 2+ 148+ 
97 243 186+ 3+ 171+ 
96 267 183+ 3+ 152+ 
80 269 200+ 3+ 157+ 
73 273 190+ 3+ 144+ 


*One unit is equal to 0.2 mm. of bone loss. 
7Standard deviation. 
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In this series of rice rats we observed that the scores in both the maxilla 
and the mandible had a high degree of bilateral symmetry. The extent of this 
bilaterality, as tested by both alveolar bone resorption methods, is presented in 
Table II. It was further observed that the scores of the lingual side were 
higher than the scores of the buccal side and that the mandibular scores were 
higher than the maxillary scores (Table IT). 

Our findings clearly ‘indicate that the evaluation of periodontal lesions in 
the rice rat could be limited to one-half of both jaws; however, both the lingual 
and buccal scores must be taken into consideration. 

The alveolar bone resorption method deseribed by Keyes and Gold’ appeared 
to be the most exact method for the evaluation of bone resorption, albeit con- 
siderably more tedious and time consuming than the other methods. The 
method of assigning arbitrary values from 0 to 4+ for the extent of alveolar bone 
resorption was appreciably quicker and less tedious, without demonstrable sac- 
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rifice in the reproducibility of the results from one examination to another in 
the same specimen. However, fine shades of differences between animals were 
not defined as well by the latter procedure. 

Evaluation of periodontal disease on the basis of only soft tissue lesions 
was unquestionably much less satisfactory than either of the two methods for 
the evaluation of alveolar bone resorption. Among seventeen rice rats, there 
were four with no evidence of soft tissue involvement, but a readily demon- 
strable amount of bone loss was observed in each upon the removal of soft tissue. 
In addition, there was a much lower correlation between either of the alveolar 
bone resorption scores and the soft tissue scores in the other thirteen animals 
than there was between the two scores based on alveolar bone resorption. Hence, 
these findings suggested that soft tissue lesions did not give an adequate por- 
trayal of the extent of periodontal disease in the rice rat. More important still, 
however, the absence of soft tissue lesions in the presence of alveolar bone re- 
sorption suggested the operation of a significant systemic influence that, in the 
early stages at least, may have caused alveolar bone resorption, primarily, with 
secondary soft tissue destruction and debris impaction. 

On the basis of the inability of the soft tissue evalution procedure to detect 
the earlier stages of periodontal disease, when alveolar bone resorption was 
present without comparable soft tissue involvement, we consider the soft tissue 
method to be completely inadequate for use as the sole measure of the extent 
of periodontal disease. For most experiments, either one of the two alveolar 
bone resorption procedures is unquestionably superior for use alone. For our 
purposes, we prefer the suggested grading system from 0 to 4+ in terms of the 
approximate severity of bone loss in fifty-six standard areas, since it was three 
to four times less time consuming than the method of Keyes and Gold’ with- 
out a sufficient sacrifice in accuracy of differentiation between similar animals. 
However, the latter method did provide somewhat more precise differentiation 
in. those eases where small differences existed between animals or between 
groups of animals. For some experimental situations where the influence of 
systemic and external factors is being compared, the use of both a soft tissue 
evaluation procedure and an alveolar bone resorption evaluation on the same 
heads may be required. 

Summary 

Studies of periodontal disease in experimental animals are sufficiently re- 
cent that no evaluation system has been accepted as uniquely desirable by the 
various researchers in fhe field. Three methods of recording have been used 
to obtain the data discussed in this article. These are modifications of the 
three most commonly used methods adapted to the situation encountered in the 
rice rat. 

A method based solely on soft tissue lesions was insufficiently exacting to 
detect stages of alveolar bone resorption that occurred prior to soft tissue des- 
truction. However, this method is of potential value when used parallel to 
-an alveolar bone resorption method to evaluate the possible extent of participa- 
tion of a systemic influence in the disease process. 
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The method for evaluating alveolar bone resorption developed by Keyes 
and Gold’ is particularly precise, although tedious and time consuming. 

The evaluation of the amount of alveolar bone resorption on the basis of 
an arbitrary grading system from 0 to 4+ appeared to be particularly desirable 
with an adequate degree of precision, while at the same time quickly and repro- 


duecibly applied. 

Because of the high degree of bilateral symmetry of the lesions, the evalua- 
tion of the extent of periodontal disease involvement in the rice rat may be 
based satisfactorily on the examination of the buccal and lingual aspects of 
one maxilla and one mandible. 


We wish to express our appreciation to Marck & Company, Inc., Rahway, New Jersey, 
for the supply of B complex vitamins and to Dr. Victor Schwentker, Tumblebrook Farm, 
Brant Lake, New York, for his willingness to increase his stock colony of rice rats sufficiently 
to permit a variety of experimental studies with these animals. 
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TOOTH AND INVESTING BONE: A DEVELOPMENTAL ENTITY 


Louis J. Baumg, D.M.D., M.S.,* GENEVA, SwitZERLAND 


T IS a common observation that chronic degenerative periodontal disease 
| (periodontosis) frequently shows a distinct pattern of attack among the 
various types of teeth. This may be explained on the basis of local influence 
such as occlusal trauma, calculus formation, and superimposing intrinsic sys- 
temic factors. However, a strongly symmetrical localization of periodontal 
lesions as, for example, the selective involvement of all first molars, rather 
would suggest the manifestation of a developmental factor implicated in a 
disturbed formation of the pertinent alveolar bone. 

The developmental aspect of alveolar bone so far has found little con- 
sideration in the etiological concepts of periodontosis. (Cilickman’s* * ‘* bone fae- 
tor’’ accounts for a generalized constitutional degradation of the entire skele- 
tal system. In order to reconcile the frequent discrepancies between the con- 
ditions of the alveolar bone and the remaining skeleton, Orban*® assumed, in 


addition to local and systemic factors, a third cause—an inherited inferiority 


of the dental organ. 

Histologic analysis of the jawbones, during and immediately after 
eruption of permanent teeth, permits one to differentiate clearly between old 
mature bone and new immature bone. The boundary is conspicuous in the 
form of a demarcation line.® On the basis of this histogenetie evidence, it is 
possible to survey the entire development of the tooth-investing bone or ‘‘al- 
veolar process’’ of the maxilla or mandible, respectively. 

It was the purpose of a long series of histologic and roentgenographic 
studies to obtain detailed information concerning the growth and development 
of the alveolar process. The following gives a summary of the results as far 
as the development of the alveolar process of the permanent dentition is con- 
cerned, 

- Material and Method 

The material consisted of forty-four rhesus monkeys (Macaca mulatta). 
The development of their dentition was studied biometrically and roentgeno- 
graphically. Then the jaws of twenty specimens at various developmental 
stages were dissected in alternative planes and analyzed histologically. Re- 
sults concerning the various problems involved have been presented.?~° 

Presented before the fourteenth congress cf the International Association for Research 
in Paradentopathies (ARPA), Venice, September, 1955. 
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Results 

The histologie survey of the alveolar process shows a general pattern. It 
comprises three stages, namely: (1) the preformative or pre-eruptive stage, 
(2) the formative or eruptive stage, and (3) the remodeling or posteruptive 
stage. Modifications are due to the two different components of the perma- 
nent dentition: (a) the suecedaneous teeth, having deciduous teeth as their 
precursors, and (b) the aecedaneous teeth, represented by the permanent 
molars which are without any predecessors. 

A. The Development of the Alveolar Bone of Succedaneous Teeth.— 

1. Preformative stage: The anlagen of the succedaneous teeth develop in 
the jawbone proper, as represented by the basal bone of the deciduous den- 


tition. Their primary position is genetically predetermined and specifie for 


viel Fig. 1.—At the preformative stage of alveolar development, processes of resorption (R) 
prevail in the region of the fundus and roof of the crypt. The pre-eruptive forward movement 
rd ae germ is indicated by lamellar apposition (A) at the lingual cryptal wall. (Magnifica- 

ml, xX ° 


each type of tooth.* As the buds develop in size (organogenesis) and in po- 
sition (topogenesis), they continue to undergo precise pre-eruptive move- 
ments. The surrounding tissue responds actively. The expansive growth of 

*The incisor germs are situated in an echelon position lingual to their precursors, the 


canine germs at the level of the fundus of the incisor and pr 
erm s premolar buds, and the premolars 
lingually within the bifurcation of the deciduous molars. " 
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the germ first engenders resorption of bone. At a later phase, concomitant 
with the pre-eruptive accommodating movements of the germ, lamellar ap- 
position of new primitive alveolar bone can be observed at discrete sites of 
the eryptal walls. The last phase is characterized by processes of marked 
osteoclasia at the fundus of the crypt, as well as at the roof, to bring about 
the exfoliation of the predecessor, together with the complete involution of 
its pertinent alveolar bone (Fig. 1). 

2. The formative stage of alveolar development is a sequence of active 
tooth eruption. As the successor erupts, abundant formation of trabecular 
bone fills in the previous erypt. This new bone represents the primitive al- 
veolar process of the permanent tooth. It is demarcated by a reversal line 
from the basal bone and the proximal alveolar bone of the neighboring teeth 
(Fig. 2). Intramembranous osteogenesis proceeds until the tip of the tooth 
meets the antagonist. Concomitantly, additional lamellar bone is deposited 
at the outer periosteal side of the newly formed alveolar process. 

From the histologic serial observations, it becomes evident that the al- 
veolar process of the suecedaneous teeth is a composite structure successively 
formed as each individual tooth unit erupts. 

3. The posteruptive remodeling stage is influenced by the final root forma- 
tion and by function. While the root grows apically, the immature trabecular 
bone is partly subjected to resorption and partly undergoes transformation 
under the influence of occlusal stresses (Fig. 3). The loose connective tissue 
fibers of the primitive dental sae are marshaled and transformed into perio- 
dontal fibers. At the site of their alveolar insertion, lamellar bone transforma- 
tion is taking place. The remaining deeper situated primitive bone is trans- 
formed into mature spongy bone as the histologic demarcation line between 
old and new bone disappears. After complete root formation of all sueces- 
sional teeth, no morphologic boundary exists between the body of the jaw and 
its alveolar process, both now forming a functional entity. 

B. The Development of the Alveolar Bone of the Permanent Molars.—The 
modifications inherent in the pattern of aecedaneous teeth, in comparison with 
that of suecedaneous teeth, are mainly concerned with the preformative stage. 
Instead of an involution of. the alveolar process of the deciduous dentition, the 
accession of new teeth at the distal end of the dentition necessitates an accrue- 
men‘: of new bone. This elongation of the alveolar process is brought about 
successively by the development of each permanent molar, during its pre-eruptive 
stage. In coordination with the processes of general facial growth, it shows ¢ 
distinet pattern for the maxilla and the mandible, respectively. 


In the upper jaw, periosteal ossification at the outer and posterior free 
surfaces of the tuberosity contributes to the increase in width and length, 
while posterior and lingual sutural bone formation within the palatomaxillary 
suture results in an inerease in length and bulk (Fig. 4). 





TOOTH AND INVESTING BONE 


Fig. 2. 


Fig. 3. 


Fig. 2.—The formative stage of alveolar development is characterized by abundant intra- 
membranous bone formation to invest the erupting tooth. A reversal line (accentuated) 
demarcates the new alveolar bone from old basal bone. (Magnification, X18; reduced %\%.) 

Fig. 3.—The stage of transformation of the primitive alveolar bone into mature cortical 
and spongy bone is governed by functional influences. At the apical region processes of re- 
sorption clear the way for final root formation. (Magnification, x15; reduced 4.) 








a. Fig. 4. 





Fig. 5. 


Fig. 4.—The alveolar development of accedaneous teeth in the upper jaw is illustrated. 
The alveolar bone of the second permanent molar is seen at the stage of transformation. The 
pre-eruptive stage of the third molar (M;)_ discloses periosteal bone apposition (A) and osteo- 
genic activity of the palatomaxillary suture (upper border of illustration) to accom- 
modate the growing tooth. (Magnification, x10; reduced 4.) 
‘ Fig. 5.—Distal elongation of the alveolar process in the lower jaw is shown. Numerous 
lamellae (A) at the external lingual surface reveal acéretion of new alveolar bone. (Mag- 
nification, X15; reduced 4.) 
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Distal elongation of the mandibular alveolar process is achieved in co- 
ordination with the backward growth of the mandibular ramus by simul- 
taneous periosteal apposition at the lingual surface and modeling resorption 
at the anterior border of the ramus (Fig. 5). 

The formative and remodeling stages of accedaneous teeth present the 
same essential features as described for the suecedaneous teeth. 


Summary and Conclusions 


Histologic evidence is presented to demonstrate that tooth and investing 
bone constitute a developmental entity. The alveolar process represents a 
composite of developmental units formed during eruption of each tooth. 
Every unit has an individual history of three stages: the preformative, the 
formative, and the remodeling. 

Any systemie disturbance, therefore, will affect the alveolar portions that 
are under formation at the time of infliction. This eventually may engender 
a lasting constitutional inferiority of the respective alveolar portion and later 
possibly accounts for the incidence of symmetrically localized periodontal 
lesions. 

Constitutional weakness restricted to distinct portions of the alveolar 
process also may be traced back to a functional disturbance of the masticatory 
apparatus. Inadequate functional influence upon an erupting tooth delays 
vsseous transformation of the supporting bone, leaving it in an immature state 
prone to precocious degeneration. 

Consideration of the particular developmental aspect of the alveolar 
process leads to a better understanding of the pathogenesis of periodontal 
disease. It widens Glickman’s concept of the ‘‘bone faector’’ and corroborates 
Orban’s inference of an inherent inferiority of the dental organ as a con- 
tributing factor to dystrophic periodontal disease. 

From the evidences presented, it becomes obvious that any measure di- 
rected toward prevention of periodontal disease must be instituted at a very 
early stage in the development of the permanent dentition. During eruption 
of each tooth the benefits of a well-balanced systemic background, as well as 
adequate functional stimulation, will result in the formation of a completely 
matured and resistant alveolar bone. 
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Oral Medicine 


ORAL MANIFESTATIONS AND TREATMENT OF PEMPHIGUS 
VEGETANS 


Harry L. Levin, CoMMANDER (DC) USNR* 


FTER an extensive review of the literature, and from personal experience 

with several cases of pemphigus in my own practice of dentistry, I had 
become interested in the several aspects of this interesting and often fatal skin 
disease with oral manifestations. Although the coneept of pemphigus dates 
back to MeBride,?* who described this disease in 1791, its value is impaired be- 
cause the present concept of pemphigus is recent in origin. During the last cen- 
tury only two writers (Hebra®’ in 1860 and Broeq* in 1902) reviewed the history 
of pemphigus in their respective textbooks. Their reviews were brief and, so far 
as the earlier history is concerned, the older sources were cited without regard 
to the change which had taken place in the concept of pemphigus. Due to 
the rarity of the vegetans variety of pemphigus, it was felt that a case which I 
now have under my observation was worthy of reporting. It is hoped, too, 
that the dental surgeon will be apprised of this rare and often fatal disease 
and all its ramifications, types, histopathology, treatment, and prognosis, since 
it may come under his serutiny during a professional lifetime. 


Etiology 

In the true forms of pemphigus no specific organism has been found to be 
considered an etiological factor. Many theories have been propounded, but all 
have been found wanting. All have their supporters, but as yet no one theory 
is convincing or sustained by results. 

Pemphigus as a disease comprises well-known types; the most common 
is pemphigus vulgaris and the less common types are pemphigus foliaceus and 
pemphigus vegetans. A ‘variant disease of pemphigus foliaceus is pemphigus 
erythematosus, first described by Senear and Usher.'’ The vulgaris type, in its 
most virulent form, usually terminates in death from six months to one year 
after its onset unless it passes into either the foliaceus or the vegetans type, 
which is not so fatal. Pemphigus conjunctivae (benign mucous membrane) is 
not a true pemphigus because it is rarely fatal and is lacking the property of 


The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 


Service at large. 
*United States Naval Receiving Station, Boston, Massachusetts. 
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acantholysis. It may undergo spontaneous and permanent remission, occasion- 
ally altering its course to assume the more virulent form of the true pemphigus 
with eventually fatal outcome.? Finally, there is a sixth type which is not a 
pemphigus in the striet sense of the word but, rather, a bullous pemphigoid, 
since it is without acantholysis and is not extremely serious, as it runs a mild 
chronie course. Pemphigus oceurs in persons of all races and is about equally 
divided between men and women. Its more virulent forms are most commonly 
seen in the Jewish people and particularly in persons of Southeastern European 
origin. Furthermore, Broeq? has suggested a further division of pemphigus 
vulgaris into two types—a subacute malignant type or butcher’s pemphigus 
(pemphigus vulgaris malin), which is no longer regarded as a disease entity, 
and a benign chronic type. 

The significant initial manifestations of pemphigus are characterized by 
flaccid bullae that appear upon the normal mucous membrane, break easily, 
and leave weeping, eroded, and hemorrhagie surfaces. The fluid in the bullae 
is clear or straw-colored and later may become turbid or purulent. The move- 
ment of the epidermis over the dermis demonstrates the so-called Nikolsky sign 
(named for V. P. Nikolsky of Warsaw, who first described this strange phenom- 
enon at the turn of the century). Much stress has been placed on acantholysis, 
the cleavage of the epidermis at the suprabasal level, and the liberation of the 
acantholytie cells in the bulla as being pathognomonic features in the sections of 
pemphigus. At the onset, due to the involvement of the oral mucous membrane, 
mastication becomes seriously impeded. With further extension of the inflamma- 
tion into the larynx, hoarseness results. Conservative treatment by the dental 
surgeon with antibioties and local palliatives is ineffective. If the condition re- 
mains refractory and a favorable response is not forthcoming after several 
days, the dental surgeon’s suspicion must be aroused and he must not lose any 
time in referring the patient to the internist or dermatologist for further treat- 
ment and evaluation. Usually the oral manifestations are associated with bullae 
that appear upon other surfaces of the body, especially the armpits, groins, 
genitals in the male, and under the breast and sometimes upon the mucous 
membrane of the vagina of the female. Oral conditions might precede the 
latter manifestations by many months. 

Lever and Talbott* state: ‘‘The essential histologic picture of this disease 
is the loss of the intercellular bridges and other degenerated changes in the cells 
of the lower epidermis, leading to acantholysis and formation of clefts and 
bullae within the lower epidermis. The bullae are located predominantly in the 
suprabasal position with only the basal layer remaining adherent to the corium 
in pemphigus vulgaris type. This is because the coherence between the basal 
layer and the corium is brought about not by the intercellular bridges but other 
elements, namely by cytoplasmic processes of the basal cells fitting into spaces 
of reticulum fibres.’’ 

Civatte® points out the characteristic histologic features of the bullae of 
pemphigus in which the epithelial cells of the basal layer lose their intercellular 
bridges. The cells themselves are not greatly interfered with, since the nuclei 
of the individual cells do not seem to be impaired and the cytoplasm at the 
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periphery is slightly thickened. The intercellular layers of the epidermis ae- 
count for the bullae forming from the fluid collection during the loss of the 
cellular cohesion. Civatte called this destruction of the intercellular bridges 
acantholysis, which is typical of pemphigus. 

Tzanck*'’® went on to propose a simple procedure which supplements the 
examination of the histologic sections of the bullae. By seraping the floor of the 
bullae, one may obtain cellular material for cytologic examination. In this way 
Tzanck’s test demonstrates the profusion of epithelial cells in the bullae of 
true pemphigus. The acantholytie epithelial cells have a rounded shape; their 
peripheral condensation of cytoplasm is in direct proportion to the nucleus. 
In contrast to smears from pemphigus bullae, the smears from the base of a 
bulla of dermatitis herpetiformis show a predominence of inflammatory cells 
and all other cells are relatively scarce. 

According to Blank,' *° tonofibrils in the living material can be seen with a 
phase microscope, as first suggested by Dr. William Montagne, Department of 
Biology, Brown University. In addition, they can be seen under certain con- 
ditions in the electron microscope. However, there is still the controversy as 
to whether the epidermal cells of the syncytium, or whether the fibrils are 
merely fibers connecting the cells. Whatever the structures, they are missing, 
defective, or damaged in some way in the epidermis of the patient with pemphi- 
gus. This, of course, accounts for the epidermolysis which is so characteristic 
of true pemphigus. The cause of the loss of the loss of these fibers is unknown 
but, nonetheless, this loss is clearly visible under the searching lens of the micro- 
scope. Even though acantholysis also occurs in some other diseases, such as 
herpes simplex and herpes zoster, one should not infer that there is any relation- 
ship of pemphigus to a virus infection. 

Perhaps at this time a review of the discerning differences in the various 
types of pemphigus is in order. 

Pemphigus Vulgaris.— Acute pemphigus vulgaris (Figs. 1 and 2), has bullae 
which are usually small and flaccid; these break easily, leaving erosions which 
tend to enlarge as the epithelium becomes detached at the periphery. By 
peripheral extensions and confluences of the erosions, large areas of the body 
become denuded, which is so characteristic of this type of pemphigus and the 
lack of tendency for the erosions to heal. The oral mucosa is involved in all 
eases. The mouth is frequently the site of the first lesions. The lesions are 
usually severe and peripheral and eventually may involve the entire mucous 
membrane of the mouth, pharynx, and larynx. The lesions from the oral cavity 
do not stop at the vermilion border of the lips, but continue to form excoriations 
on the chin, neck, and front of the body; in facet, they may cover the entire body. 

Histologically, it can be seen that hyperkeratosis is a prominent feature 
with a mild inflammatory condition of the submucosa. There are occasions when 
the submucosa may be relatively free of inflammatory cells. Histologie section 
of the involved epithelium reveals that the separation of the epithelium is just 
above the basal-cell layer. The bullae, it will be seen, are filled with acanthoid 
epithelial cells and an occasional inflammatory cell. 
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Fig. 1. Pemphigus vulgaris—85 mg. Inflammatory cells in rete pegs of the epithelium. 
Hyperkeratosis is prominent and mild chronic inflammation is seen in the submucosa. 

Fig. 2.—Pemphigus vulgaris—85 mg. Separation of the epithelium above the basal-cell 
Prot is revealed. Microabscess formations can be seen. Hyperkeratosis is a characteristic 
eature. 
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Fig. 3. 








Fig. 4. 


Fig. 3.—Pemphigus vegetans—62 meg. The marked features of this section are the 
acanthosis and papillomatosis of the epithelium. (Courtesy of the Armed Forces Institute 
of Pathology.) 

Fig. 4.—Pemphigus vegetans-—62 meg. Note micro-abscess formations filled with 
eosinophils in the dermis. (Courtesy of the Armed Forces Institute of Pathology.) 
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Pemphigus Vegetans.—Pemphigus vegetans resembles pemphigus vulgaris 
in every respect, except for the vegetations which form secondarily on the ex- 
eoriations. The condition is grave, but not so hopeless as that of the acute 
condition. Fruhwald,’ in review of 147 cases of pemphigus vegetans as reported 
in the literature, found the mortality rate to be 78 per cent. Oral lesions are 
formed in almost every case and the disease usually starts in the oral cavity, 
where it may be the initial lesion of this type of pemphigus. Vegetations on 
the mucous membrane of the oral cavity are rare. If they are absent, the oral 
lesions are identical with those seen in pemphigus vulgaris. If they are present, 
the vegetations appear as soft, dark granulations. Usually the vegetations are 
limited to the skin. There is a diffuse, dense, chronic inflammatory exudate 
which appears to be confined to the papillary area. 





Fig. 5.—Pemphigus vegetans—95 mg. Micro-abscess may be seen in the basal-cell layer 
filled with eosinophil ceils. Inflammatory cells are thick in the submucosa. (Courtesy of the 
Armed Forces Institute of Pathology.) 


Histologically, the marked changes are the acanthosis and. papillomatous 
epithelium with the formation of micro-abscesses of Munroe and, on occasion, 
spongiotie abscesses. In the vegetans type of pemphigus, the epithelium is sep- 
arated above the basal-cell layer (Figs. 3, 4, and 5). 
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Pemphigus Foliaceus.— Pemphigus foliaceus (Figs. 6 and 7) shows bullae 
on the skin in the early stages and usually assumes the appearance of a gener- 
alized exfoliative dermatitis, from which it is easily differentiated, however, by 
the Nikolsky sign. The upper layers of the epidermis can be rubbed off by a 
stroke of the thumb. The mortality rate is 56 per cent. Lever’ informs us 
that the mortality rate in his thirty cases was 60 per cent. Oral lesions in 
pemphigus foliaceus are uncommon. In fact, many authorities believe that oral 
lesions may not oceur at all. In pemphigus foliaceus there is an exfoliation in 
the early stages without the development of denudation of the epithelium, and 
in the latter stages a generalized sealing and crusting superficially oceurs. The 
seales are small and flaky. The underlying areas of the healed lesions present 
pigmented patches of a light brown color. 

The histologie picture presented from sections of the pemphigus foliaceus 
bullae shows acanthosis in the upper portion of the epidermis. Hyperkeratosis 
is again a prominent feature. Detached epithelial cells may be seen here and 
there in the bullae, when present, and even in the clefts. 


Pemphigus Erythematoides.—Gray™ noted histologically that pemphigus 
erythematoides was very much like the foliaceus variety when this form of 
pemphigus beeame loealized. It was also noted that this form of pemphigus 
might even change to the virulent types of pemphigus foliaceus or even pemphi- 
gus vulgaris. The mortality rate is negligible, but when the disease passes into 
the more virulent form the picture changes. No oral lesions have been observed. 


Pemphigus Conjunctivae (Benign Mucous Membrane).—The reasons for 
the’ separate consideration of this form of pemphigus are the predilection of the 
lesion for mucous membrane, the tendeney to produce scarring of the eyes and 
other mucous membranes, and the benign chronic course of the disease. Pemphi- 
gus conjunctivae always attacks the mucous membrane, and in about one-half 
of the cases it attacks the skin. The conjunctivae are nearly always affected and 
occasionally present the only area of involvement. The lesions always produce 
searring of the conjunctivae, frequently searring of the other mucous mem- 
branes, and occasionally scarring of the skin. Oral lesions were present in 
twenty-seven of Lever’s'’® thirty patients. Blisters, which do not break easily, 
are scattered over the mucosa of the oral cavity. When the blisters do manage 
to break, the ensuing erosions do not enlarge; they do not tend to heal well, 
but persist for months. The lesions are only moderately tender and appear 
cleaner. They do not cause any peripheral expansion, nor do they bleed or ooze 
easily. 

Histologically, this type of pemphigus does not produce acantholysis. Hence, 
it may not be considered a true pemphigus, but is known rather as a pemphigoid 
benign mucous membrane. 

Another type of mucous membrane pemphigoid is the Senear-Usher syn- 
drome’® which usually appears on the face as a butterfly design, the body of 
which straddles the nose. The primary lesions are the bullae, which are usually 
small and flaccid, and their thin-roofed wall which tends to rupture easily, giving 
rise to two other types. The first of these is the reddish raw patch of epidermis. 
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Fig. 6. 





_ Fig. 6.—Pemphigus foliaceus—85 mg. Bullae are larger and are located in the upper 
portion of the prickle-cell layer. Hyperkeratosis is a prominent characteristic. (Courtesy of 
the Armed Forces Institute of Pathology.) 

Fig. 7.—Pemphigus foliaceus—85 mg. MHyperkeratosis and bullae are noted. There are 
many inflammatory cells in the submucosa. Here and there are small abcesses. (Courtesy 
of the Armed Forces Institute of Pathology.) 








750 HARRY L. LEVIN 


As a result of coalescence of these lesions, the second variety consists of lesions 
covered with thin, greasy, yellowish, sealing crusts. These involute, as a rule, 
leaving pigmented patches. 

Treatment 


Since the introduction of corticotropin (ACTH) and cortisone in 1949 by 
Hench and his co-workers'’ at the Mayo Clinic, their scope of application has 
spread rapidly with amazing and gratifying results. Among the diseases of 
interest to the dermatologist, disseminate lupus erythematosus and _ psioriasis 
were the first in which the effects of these hormones were reported. Since then, 
numerous other dermatologic conditions have been treated and, although expe- 
rience is still limited, it is expanding daily. 

The advent of ACTH and cortisone has completely revolutionized the treat- 
ment of all types of pemphigus and has decidedly improved the prognosis of 
the malignant type which hitherto baffled all treatment and always ended fatally. 
Both ACTH and cortisone are effective, but ACTH is found to be seven times 
more potent intravenously than intramuscularly. It is advisable, therefore, to 
give ACTH intravenously in a 5 per cent glucose saline solution in the very 
severe cases of pemphigus. However, for the ambulatory patient and for cases 
of remission such therapy might not be expedient or practicable. In such eases 
the patient can be treated by prescription. Cortone is very effective, even when 
given orally in low minimal doses sufficient to maintain the remission. 

O’Leary'® noted that the improvement that follows the use of ACTH and 
cortisone in most diseases of the skin is of short duration. Maintenance therapy 
may control, but does not cure, any of the chronic dermatoses of a serious nature. 
In order to produce even temporarily successful effects, the physiologic actions 
of the drug must be understood. 

O’Leary further intimates that the treatment of pemphigus by ACTH and 
cortisone does not give constant results. A few patients will derive considerable 
relief because new bullae will cease to form after the administration of ACTH 
and cortisone in sufficiently high therapeutic doses; some patients will expe- 
rience a remission and remain free of new lesions as long as they are kept on 
maintenance doses; and others do not obtain relief from the disease, and death 
will follow an uninterrupted course. It would appear that in cases of pemphi- 
gus foliaceus the remissions last longer and are more pronounced than in cases 








of pemphigus vulgaris. 

For the ulcerated skin surfaces, hydrocortone ointment in 1 to 5 per cent 
dosages has been used.. When hydrocortone ointment was used alone, the re- 
sults are disappointing and ineffectual; hence, the ointment must be used only 
as an adjunct therapeutic agent together with the internal medication. In ex- 
tremely toxie states whole blood infusions will sometimes give relief. ACTH in 
form of a gel will give a protracted and accumulative effect which results in the 
uninterrupted stimulation of the adrenal glands. 

The lifesaving qualities of ACTH and cortisone make it the choice thera- 
peutic treatment. While it may hot actually save life in the full meaning of 
‘the word, it does prolong life and all authorities are agreed that remissions are 
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rought about and maintained for long periods of time. Remissions last any- 
here from several months to many years, depending upon the type of pemphi- 
us. Patients who at one time were moribund are now useful, economically 
lf-satisfying persons through the agency of ACTH and cortisone. Along 
ith the treatment, secondary infections can be controlled by the application 
 antibioties; the patient ean pursue a normal way of life and enjoy compara- 
ively good health if treatment prophylactically by one or two doses of effective 
\inimal doses of ACTH and cortisone is given daily. 

Combes and associates’? makes special mention of the fact that pemphigus 
egetans was the type of pemphigus most responsive to ACTH. 

While it was true that these new drugs were used empirically at the be- 
‘inning, a satisfying regimen has been worked out in the treatment necessary 
o bring about an abatement of the virulent condition to one of remission. The 
antibioties definitely controlled the secondary infections, but were of little or 
no value in the treatment of the bullous states, although several dermatologists 
have stated that remissions have been obtained with the use of Aureomycin. 
Maaddawi” regarded the treatment of pemphigus ineffective when he employed 
this antibiotie in several cases of pemphigus vegetans. 

Congestive heart failure and hypertensive cardiovascular disease may be 
aggravated by ACTH treatment. In part, this appears to be due to salt and 
water retention and peripheral resistance secondary to the administration of the 
ACTH preparation. Cortisone has been shown to inerease blood pressure even 
in hypertensive patients. 

In patients with hirsutism and aene, these disturbances are likely to be 
aggravated by prolonged ACTH and cortisone therapy. In osteoporosis and 
osteomalacia, it is assumed that the negative nitrogen balance created by ACTH 
and cortisone therapy and the calcium and phosphorus loss may aggravate the 
condition unless specifie factors associated with osteomalacia and osteoporosis 
are corrected during therapy. 

The most common reactions one must be on guard against are: retention 
of fluid leading to eardiae decompensation (best averted by the restriction of 
sodium chloride intake), hypokaliemie alkalosis (prevented by prophylactic 
administration of potassium chloride, 2 to 6 Gm. per day by mouth), reactiva- 
tion of an old pulmonary tuberculosis or peptic ulcer, psychoses, and severe 
infection. In order to prevent severe, overwhelming infection in ill and de- 
bilitating patients during periods of treatment with steroids, it is advisable to 
administer concomitantly an antibiotic drug, either penicillin, 300,000 units 
per cubic centimeter, Aureomyein, 250 mg. per day, chloromyeetin, or Terra- 
mycin 2 Gm. per day. In patients receiving corticotropin (ACTH) intraven- 
ously, it is most convenient to add 300,000 units per eubie centimeter of peni- 
cillin directly to the infusion mixture. 

Kinsell and associates*' say that the ideal arrangement in the administra- 
tion of the hormones, ACTH and cortisone, is to give heavy dosages at the be- 
ginning to control the ravages of the disease and, when remission is attained, then 
taper the minimal doses to almost the point where the hormone ean be diseon- 


tinued altogether. 
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Since the action of this drug is only suppressive, it is expected that the 
withdrawal of this drug would cause a recurrence of the original condition. 
Hence, to be practical, it should be kept up indefinitely. 

A very gradual withdrawal of the hormone is necessary if, for any reason, 
it must be discontinued, since abrupt withdrawal may lead to severe malaise, 
with depression, fatigability, anorexia, and weakness combined with the symp- 
toms of relapse, and give rise to further disturbing illnesses.” 

In suspected pemphigus it is important to excise an intact bulla. The early 
blister is more instructive and informative than the older one. One or two 
hours after their formation is the ideal time for study, because secondary 
changes such as regeneration, degeneration, and secondary infections may ob- 
secure essential features of the disease. The history of the case and presumptive 
diagnosis, as well as the site of the lesions, are important in deriving at the 
proper diagnosis. 

The arguments for and against the use of the hormones for use in dermato- 
logie conditions are voluminous. Conclusions are that they do not cure; nor 
have these hormones saved any lives in many fulminating diseases, such as lupus 
erythematosus. We can say that cortisone and ACTH have been beneficial in 
many diseases of a less serious nature. 

Supportive treatment for pemphigus must depend on good nursing care and 
high calorie and high protein intake. If the patient should develop anemia, 
as many patients with pemphigus do, whole blood infusions will sometimes help. 

The emotional reaction to the use of corticotropin (ACTH) and cortisone 
is both good and bad. Initially the patient is greatly encouraged when pain and 
pruritus abate. This also enhances the feeling of well-being when treated with 
these drugs, but when the administration is stopped, rheumatie pains recur 
sometimes with serious reactions of somewhat greater intensity than before treat- 
ment was undertaken. This leads to an emotional letdown; the patient becomes 
depressed, discouraged, and despondent. There are incidents of suicide attempts. 

To sum up the purpose of this article, Schrieber?* relates a case in point, 
that of a 70-year-old white man. For five months the condition of his oral cavity 
was such that it failed to respond to conservative dental therapy for what was 
purported to be an ulcerated lesion of the mucosa. Not until a biopsy was 
taken was the case diagnosed as pemphigus vegetans. The dental surgeon must 
realize that pathologic conditions of the oral cavity which fail to respond to 
either antibiotics, vitamins, and thorough prophylaxis after a week or two should 
immediately become suspicious that the condition is general rather than localized. 
The patient must be transferred to his family physician, internist, or derma- 
tologist who would be in a better position to deal with his condition. 


Case Report 


J. M., a 33-year-old man, has been carried on continuous leave of absence for the 
past one and one-half years. He was admitted on June 23, 1954, for evaluation. 

Two years before admission, the patient’s skin broke out with pustules about the 
face and neck. A short time later, vesicles appeared on the tongue and mucous mem- 
branes of the mouth. At about the same time an erythematous eruption appeared in the 
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rroins and about the scrotum, which went on to vesicle formation and finally pustulation. 
The patient was incapacitated because of this difficulty and was hospitalized at Mas- 
achusetts General Hospital for one week and treated with local measures. 

Shortly thereafter he was admitted to the Boston Veterans Administration Hospital 
or the first time, where, after biopsies, a diagnosis of pemphigus vegetans was made. 
The patient then was started on ACTH and later cortisone; he has remained on these 
lrugs ever since. He has had marked improvement, although at no time has his skin been 
ompletely clear of these lesions (Figs. 8, 9, and 10). 


Past History.—The patient has had colitis, with frequent attacks of diarrhea in 
hildhood, and his usual stable state is four or five bowel movements a day, with occasional 
jlood. Six months before admission he had a flare-up with grossly bloody diarrhea. 
sronchoscopy showed an inflamed mucosa without obvious ulceration, and barium enema 
was typical of extensive ulcerative colitis involving most of the colon. 





Fig. 8.—Patient J. M., showing an inflammatory ridge of furunculosis at the collar line of 
the neck, even though the patient is now in remission from pemphigus vegetans. Note 
pearl-like bulla at the left center. 





Fig. 9.—J. M., a white male patient with excoriations of the mucous membrane of the lips. 


Physical Examination.—Temperature was 99.5° F.; pulse, 100; blood pressure, 140/90. 
The patient, an obese white man, was in no acute distress. The skin tended to be oily in 
general. There was a patchy erythema over the sternum and over the upper back. There 
were small crops of furuncles and vesicles on erythematous bases around the mouth and 
along the collar line, extending to the back of the neck. Just inside the hairline of the 
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right frontal area there were confluent areas of oozing vesicles with foul odor. In the 
left nasal fold there was a crusted area. The intertriginous areas of the groins and 
genitals were pigmented with a few vesicles. There was no lymphadenopathy. Examina- 
tion of the head and neck revealed nothing remarkable, save for the mouth. The tongue 
was well papillated. The buccal mucosa was pale, granular, and deeply furred; over the 
soft palate were numerous small vesicles with a tendency to coalesce. The lungs were 
clear. The heart was normal. The abdomen was felt at the costal margin and was non- 
tender. The remainder of physical examination was within normal limits. 





Fig. 10.—J. M., a 33-year-old white man. The patient, in a state of remission from 
pemphigus, is not altogether free of ulcerations on the nose at the alae and on the 
side. 


Laboratory Data.—Hemoglobin was 10.8; hematocrit, 38 per cent; white count, 8,000 
with 2 bands, 53 polys, 44 lymphocytes, 1 eosinophil. Urinalysis was normal. Stools 
showed 2 to 3 plus occult blood, negative for ova and parasites. Negative phosphorus 
nitrogen was 34 mg. per cent. Serum proteins, 6.6; albumin, 3.0; globulin, 3.6. Liver 
chemistries showed serum bilirubin, 0.4 mg.; alkaline phosphatase, 5.3 Bodansky units. 
Cephalin flocculation was negative. Thymol turbidity was 8.3. Prothrombin time was 
40 per cent. Serum electrolytes were within normal limits. Stool cultures were negative 
for pathogens. Chest x-ray was normal. There was no evidence of bone atrophy. 

Hospital Course.—The patient was maintained on ACTH and cortisone therapy; the 
only change in therapy was the addition of daily washes with pHisoHex and initiation of 
ultraviolet light to the skin of the face. The patient did well on this program and was 
discharged to leave of absence on July 10, 1954. While on leave of absence, the patient 
continued to do reasonably well; his therapy was changed in that cortisone was raised to 
100 mg. per day and ACTHAR gel was lowered to 10 units per day. He was discharged 
from leave of absence on Aug. 11, 1954. 

Diagnosis—(1) Pemphigus vegetans; treated, improved. (2) Ulcerative colitis; 
treated, unchanged. 

Discussion 


A ease of pemphigus vegetans has been presented. The patient in this case 
has had several remissions, but the present one is of fifteen months’ duration. 
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rhe skin of the face is still not altogether free of lesions. The lesions found in 
the oral eavity developed from erupted vesicles and bullae which burst freely, 
leaving bleeding and oozing excoriations covering the entire mucous membrane 
before remission oeeurred. Also seen were shreds of loosely hanging epithelial 
tissue. These lesions are frequently mistaken for Vincent’s stomatitis or 
uleeromembranous gingivitis. The differential diagnosis ean be made by noting 
that Vineent’s stomatitis has a predilection for the interdental papillae which 
ive ultimately destroyed if untreated, leaving a grayish slough, interdental pain, 
salivation, fetid breath, and at times adenopathy with a high fever. There is 
never any vesicular or bullous formation in Vinecent’s stomatitis. The Spiro- 
chaeta vincenti and fusiform bacilli are found as the causative agents, while in 
pemphigus the etiology is unknown. 

In any chronie vesicular erosive stomatitis which remains refractory to 
treatment, pemphigus must remain a possibility until proved otherwise. 


Summary 

As dentistry increases its scope in the fields of the healing arts, it must 
assume greater responsibilities. It has been proved in some dermatologic states, 
in such diseases as pemphigus, that dentistry can help materially in the deter- 
mination of the proper diagnosis. While pemphigus is primarily a dermatosis, 
it is of considerable interest to the dental clinician because oral lesions are 
extremely prominent. Moreover, the manifestations in the mouth generally 
precede the cutaneous picture by long periods of time. 

Acute pemphigus is distinguished clinically by early development of lesions 
of the mouth, a rapid fulminating course, and a high racial susceptibility (some- 
times as high as 80 per cent Jewish). There may be some changes in acid-base 
balance of the blood. Chronie pemphigus, on the other hand, progresses slowly 
and has prolonged asymptomatic periods. 

Even though corticotropin (ACTH) and cortisone may not fulfill all the 
therapeutic expectations to which recent enthusiasm has given rise, it is evident 
that a new era in modern medicine has been opened. The fact remains that these 
hormones are the most effective and useful drugs in combatting pemphigus and 
other allied conditions at our command today. 
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detailed case history on my patient, J. M.; to the Massachusetts General Hospital for 
implementing the case history and for the many fine microscopic specimens of the various 
types of pemphigus; and to Professor Walter F. Lever for his patience and constructive 
criticisms. I also wish to thank Lyon P. Strean, D.D.S., PhD., of Merck & Company, Inc., 
Rahway, New Jersey, for his helpful suggestions and criticisms, and Miss E. A. Dennis, 
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Oral Roentgenology 


STEREOROENTGENOGRAMS IN DENTISTRY 


Cyro A. Sttva, D.D.S., SAo Pau.o, Brazi. 


HE stereoroentgenogram examination has been largely used in dentistry 

as the ideal method for roentgenographie localization. Due to the im- 
ression of perspective or depth, this means of examination supplies exact 
letails and gives an excellent idea as to the localization of teeth and foreign 
bodies in the maxillae. The difference between the examination of a plain 
or simple roentgenographie film presenting only two dimensions and the stereo- 
roentgenogram, which is three-dimensional, is really surprising. Kells’ long 
ago stated that wonderful things can be observed, once the operator masters 
this type of examination. 

This method of examination has not been divulged in much lately, and 
very few professional men use it. It has been approved by eminent men,'* *-?° 
but its value has been underestimated by the majority of diagnosticians as the 
ideal method for the localization of teeth and foreign bodies. In other countries, 
however, this method has been given recognition. Professor Contreraz, from 
the University of Chile, for example, is a great enthusiast and uses this method 
frequently. In Sweden, Dr. Nils Berghagen® has written a book on this 
subject. In Germany, many articles have been published. There are two 
dentists in Rosario, Argentina, who do stereoroentgenography without, however, 
having published their data. In Salvador, Brazil, Malzoni wrote a thesis 
about the stereoscopic examination in dentistry. 

We believe that the main reasons for the failure of this method to become 
popular are: (1) the technical difficulties, (2) the necessity of a strict accuracy 
in every step of the technique, (3) the complicated description of the techniques 
presented in books with too much theory and too little practical advice, and 
(4) the great amount of ‘patience and time required for this type of exami- 
nation. While this method demands many efforts, it also has important com- 
pensations in the marvelous results obtained when used for roentgenologic 
diagnosis. 

The following is the technique of the stereoscopic examination which we 
are using. Two roentgenograms are made of the same region. It would be 
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ideal to obtain them simultaneously, but since this is not possible we have 
to find a way to place two roentgenographic films accurately in the same 
position and use two exposures. 

Position of the Patient.—The patient’s head must remain in the correct 
position and not be moved between the exposures.- To facilitate this, it is 
advisable to pass a bandage around the forehead and the headrest of the chair. 





Fig. 1.—Hot compound in a chassis attached to the corner of an envelope to fix the 
roentgenographic film. 





Fig. 2.—Plastic chassis for occlusal films. 


Placing the Film.—As we need two films for the stereoscopic examination 
and as both have to be placed in the very same position, we must find a 
way to accomplish this. A chassis, which may be the corner of an envelope, 
is filled with compound (Fig. 1). An impression of the region is then taken, 
and a mold is thus made which facilitates the repetition of the exposure as 
.many times as desired, with the film in the same spot. For the occlusal 
roentgenograms, we use a plastic chassis on which the patient bites (Fig. 2). 
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Shift of the Roentgen-Ray Tube.—The shift of the roentgen-ray tube 
r the two exposures must be perfectly controlled. Some recommend shifting 
tube 61 mm. to the right and to the left, which is the normal pupillar 
stance. Others advise a shift, determined by complicated mathematical caleu- 
tions, which varies according to the tube-film distance. Still others use a 
ecial apparatus placed on the tube; this has an extension with a special 


Fig. 3. 


Button for stereoseopie shift 





: Stereoscopic shift on x-ray machine, 


Fig. 4. 
Fig.3.—Instrument devised- by Dr. Nils Berghagen to fix and give two shifts of the tube. 
Fig. 4.—Head of the dental Ritter x-ray where there was a mechanism for the shift of 
the tube in both directions. 


film holder which penetrates into the oral cavity to obtain the necessary shifts 
Fig. 3).° Our technique makes use of the mathematical angulation of Raper, 
with a tube-film distance of 8 inches and a shift of the tube to both directions 
of 8 degrees, more or less. We place the point of the cone on the region which 
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Fig. 5. 
Fig. 6. 
Fig. 7. 





Fig. 5.—Parlor stereoscope used by Kells in his studies. 
Fig. 6.—Intraoral Ritter stereoscope. 


Fig. 7.—G. E. ortho stereoscope which may be used for the study of the intra- or extra- 
oral roentgenograms. 
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s to be examined and shift the tube 4 degrees to the right, maintaining the 
lirection of the central ray to the spot which is to be roentgenographed. After 
his exposure, we turn the tube to the correct position and shift four degrees 
o the left, and then take the left exposure (Fig. 4). 


Roentgenographic Film.—The used films must be marked with the letters 
‘R”’ and ‘‘L,’’ respectively. After they are developed, washed, and dried, 
hey must be identified. At one corner there is placed the letter indicating 
he side on which the film was exposed. 


Examination in the Stereoscope——When the films have been perfectly 
identified and placed in a special film holder, they are ready to be examined 
n the stereosecope. The stereoscope is an optical instrument for viewing photo- 
eraphs or roentgenograms. This instrument records the blending of two images 
so that an impression of perspective, depth, or third dimension can be obtained. 
Any type of stereoscope may be used. The first used were those for post-card 
views (Fig. 5). Today we use the Ritter stereoscope for intraoral roentgen- 
ograms and the General Electric ortho stereosecope adapted for extraoral roent- 
venograms but which operates for intraoral roentgenograms as well (Figs. 6 and 
For the examination with the Ritter, we need a film holder giving a distance 


Gj}. 





Fig. 8.—Upper jaw stereoscopic roentgenograms. Supernumerary tooth was localized through 
this examination. 


of exactly 61 mm. between the center of the two films. The placing of the 
films is very important, as they must be placed in such a way that the film 
of the side ‘‘R’’ will be on the right side of the stereoscope. The same must 
happen to the film of the left side. The films must be the same height and 
in identical positions. With the G. E. stereoscope, the film holders are placed 
apart, but the same rules must be observed regarding side, height, and position 
of the films. 

The examination of the roentgenograms in the stereoscope requires patience. 
It takes many hours to master this type of examination completely, but once 
the sight is adjusted to the study of films with the stereoscope, it takes much 
less effort. 








Fig. 
Fig. 
Fig. 
Fig. 


9. 
10. 


12. 
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Stereoscopic localization of root and lesion in the premolar area. 
Supernumerary tooth localized through stereoscopic examination. 
11.—Stereoscopic examination to localize inferior third molar. 


Supernumerary tooth in the lower jaw, localized through stereoscopic examina- 
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Fig. 13.—Root in the maxillary sinus, localized through stereoscopic examination. 





Fig. 14.—Three supernumerary teeth localized through stereoscopic examination. Two were 
on the vestibular side and another was in the palatine side. 





a | 


Fig. 15.—Two supernumerary teeth localized through stereoscopic examination. 
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We can place the films with the palatine or lingual side toward us. In 
this way, everything which is nearer to us will be in the palatine or lingual 
side. It is always of great interest to observe the films from both views 
(palatine and vestibular), especially in the case of an impacted tooth which, 
as can be seen, changes its position, depending on the side we are examining. 


Indications.—The greatest use of this method is in localizing impacted 
and supernumerary teeth, retained roots, maxillary tumors, and foreign bodies. 
Oral surgery is, therefore, the specialty which benefits most from this method. 
When a meticulous examination is indicated, nothing is better than the stereo- 
scopic examination. In orthodontics, where one needs a most complete study 
of the position of the erupting teeth, this method has also proved to be the 
ideal one.® 


Summary 
A report dealing with the use of the stereoscopic examination in dentistry 
is presented. A new technique is described and several illustrative cases have 
been added to indicate the real advantages of this method in diagnosing difficult 
cases, such as the localization of teeth or foreign bodies and supernumerary 
teeth. Odontomas and maxillary cysts also will be better visualized by this 
method (Figs. 8 to 15). 
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Oral Pathology 


A CLINICOPATHOLOGIC STUDY OF ALVEOLAR BORDER EPULIS 
WITH SPECIAL EMPHASIS ON BENIGN GIANT-CELL TUMOR 


(Gregory N. Brown, A.B., M.D., CHartes G. DarLineton, M.D., anv Sipney R. 
Kuprer, B.S., D.D.S., New York, N. Y. 


HE list of publications dealing with alveolar border epulis is long. While 

there is general agreement as to the nature and behavior of the tumor, the 
absence of certain easily obtainable clinical and microscopic data, however, 
led us to conduct our investigation along somewhat different lines. 

Microscopie sections and the records of 287 tumors of the epulis type were 
used as material for this study. These growths were removed from the 
mouths of ambulatory clinic patients by our oral surgery staff over a period 
of fifteen years. A small group from outside sources is also included. 

The term epulis, meaning ‘‘from the gum,’’ is clearly descriptive and of 
regional significance only. Hence, it is not strange that there is general agree- 
ment upon certain macroscopic features of the growth: epulis is most often 
a single, localized growth of soft tissue which protrudes from the gum, usually 
in the interproximal space; most frequently it is anchored to the tissues at the 
neck of the tooth by a narrow pedicle or broad, sessile base; its color varies 
from purple-red to gray, its consistency is more often firm than soft; in . 
general, it is not painful unless traumatized. 

There is not the same unanimity among authors, however, as to the tissue 
of origin, although its firm anchorage to the neck of the tooth more than 
suggests that it arises from alveolar dental periosteum (periodontal mem- 
brane). Finally, from the microscopic point of view, there is a great diver- 
gence of opinion as to the significance of certain histologic elements which 
are found in one ‘‘type’’ and are absent in others. 

According to the predominance of certain elements or types of tissue, we 
divided our series of epulis into three groups’ *: benign giant-cell tumor, 
fibrous epulis, and angiofibromatous epulis (Chart 1). 

Benign Giant-Cell Tumor.—This consists, as the name indicates, of many 
giant cells, innumerable small cells resembling young fibroblasts, and rela- 
tively little mature collagen. The growth is canalized by a congeries of sinu- 
soidal spaces choked with blood. 
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Fibrous Epulis.—The fibrous epulis consists of a poorly vascular, cicatriz- 
ing, adult collagenous connective tissue. The leading cell is spindle-shaped 
and resembles an adult fibrocyte. Giant cells are rare but by no means absent. 

Angiofibromatous Epulis.—Vascular epulis, as the name implies, is dif- 
ferentiated from the other types by its exceedingly rich blood supply. It is 
tunneled by a series of tortuous, thin-walled capillaries. Giant cells are even 
rarer than in fibrous epulis. 








GROUP NUMBER OF CASES 


Benign giant-cell tumor 125 
Fibrous 111 
Angiofibromatous 51 
Total 287 








Chart 1.—Epulis. 


The diagnosis of each tumor was confirmed and fixed as a preliminary 
step in the investigation. We rejected those whose histologic structure varied 
from our standards. Only those tumors which, after careful check, fell into 
one of the three above-mentioned groups were used. We had no desire to 
lessen the statistical significance of the study by further exclusion. 

Each type was then analyzed from the standpoint of age, sex, location, 
bone formation, hemorrhage, and infection. 

Age and Sex.—Statements as to age are statistically valueless unless re- 
lated to the actual clinic from which this study was made. Our clinic admis- 
sions have been found to be equally male and female, with an even distribu- 
tion as to age. 

Age has been coupled with location as a factor in the etiology of these 
growths in the sense that these tumors are said to occur most frequently in 
children and young adults and at the sites of deciduous dentition. 

Following an analysis of our tumors by semidecades from 0 to 75 years, 
we find them to be distributed fairly evenly through the life cycle and to 
occur at all ages. 

Charts 2, 3, and 4 show the age and sex incidence. In Chart 2, benign 
giant-cell tumor reaches its highest incidence in the group aged 41 to 45 
years, and in the decade and one-half from 31 to 45 years of age. Thirty- 
seven per cent of these tumors are within this period. At this age (31 to 45) 
the greatest number occur in the region of the lower premolar. They occur 
in the very young and very old, eight occurring in children below 10 years of 
age and seven in persons over 60. Sex comparison shows a slight increase in 
females. 

In fibrous epulis the highest incidence is a decade earlier, between the 
ages of 31 and 35. Thirty-four per cent fall within the group aged 26 to 40 
years. At this age (26 to 40) the greatest number occur in the upper central 
region. Sex comparison shows a moderate increase in females, 
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The angiofibromatous group reaches its peak at 26 to 30 years and 36 to 
40 years when 46 per cent of these tumors are noted. Sex comparison shows 


a marked increase in females. 
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Chart 2.—Age and sex incidence of benign giant-cell epulis. 
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Chart 3.—Age and sex 


incidence of fibrous epulis. 


We fail to see anything statistically significant in the ‘‘spiking’’ of our 
charts and believe that with 2,000 cases such irregularities would be ironed 


out. 
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There is no unique age incidence in any of the three types, that is, the 
tumors are not predisposed to young or old persons. 

Chart 5 shows the incidence of male to female in all tumors (admissions 
to our elinie are equally male and female, with an even distribution as to age). 
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Chart 4.—Age and sex incidence of angiofibromatous epulis. 
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Chart 5.—Comparison of age and sex incidence of “tumors” with clinic admissions. 
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These ratios, that is, higher incidence in females, are maintained in all three 
types of epulis throughout the decades, except the first. 


Location.—Our interest in location was precipitated by certain general 
statements in the literature to the effect that these tumors occur only on cer- 


A, 


“eet” 








4 1133 
3 
B. C. 
Diagram 1.—Incidence as to location of (A) benign giant-cell epulis, (B) fibrous epulis, and 


(C) angiofibromatous epulis. 


tain suecedaneous teeth,® and that they practically never occur at the site of 
the molar teeth. We wanted to know where these tumors were occurring and 
we found our records adequate for these data. 

We arranged our whole series of epulis according to five different sites, 
namely, central incisors, lateral incisors, cuspids, premolars, and molars (upper 
and lower). When a tumor occurred in an area involving both premolar and 
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molars, we classified it under the most mesial tooth, that is, we gave benefit 
to the premolar. If three teeth were mentioned, we classified it under the 
middle one. Having confirmed the diagnosis on each of our tumors, we 
charted the location of each of the different types. 

Diagram 1, A, B, and C, of the face shows the location of each of the 
different types. It is seen that these tumors oecur in all parts of the mouth 
and that no one area is excluded, certainly not the molar area. In fact, a 
cursory glance at Diagram 1, A gives the impression that benign giant-cell 
tumor occurs more often in two areas, namely, molar-premolar and central. 
Fibrous epulis, in contrast, occurs most frequently in the upper central area 
(Diagram 1, B). Upper central area occurrence is even greater in angio- 
fibromatous epulis (Diagram 1, C). 

This impression led us to construct charts 6, A, 6, B, and 6, C, which at- 
tempt to show the real incidence of these tumors in different areas. 

Excluding the third molar area, the ratio of the molar or premolar teeth 
to the full complement of teeth is twice that of either cuspid, lateral, or 
central teeth; that is, there are twice as many molar and premolar teeth 
occurring as anterior teeth. (Ratio has been calculated on the assumption that 


all molars were present. ) 








LOCATION NO. TUMORS YJ TUMORS | % TEETH 
10.4 





Molar 24.0 28.6 
13.6 


10.4 





Premolar $1.2 28.6 
20.8 


4.0 





Cuspid 13.6 14.3 
9.6 


6.4 





Lateral 14.3 
“eo 


f 
8.8 





Central 


11 8.8 
50 40.0 


Total 2: 100.0 
75 60.0 








Chart 6A.—Incidence as to location of epulis in benign giant-cell tumor. 


Benign giant-cell tumor shows an equally high incidence in the premolar 
and central regions, with a slight predilection for the lower premolar (Chart 
6 A). Fibrous epulis shows its highest incidence in the central region, particu- 
larly the upper central (Chart 6 B). Further contrast is given by angiofibrom- 
atous epulis, which shows an even more marked predilection for the upper 
central area (Chart 6 C). 

In Chart 7, which is not based upon the division of epulis into types but 
upon epulis as a single tumor, the growth shows a singularly high incidence in 
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the central region (24.7 per cent), especially the upper, with a slight pre- 


dileetion for the lower premolar area. 
The common oceurrence of these tumors at sites other than the sites of 


previous dentition, such as the molar area, makes it difficult, if not impossible, 


to relate them in any way to the shedding of the first teeth. 





YJ TEETH 





NO. TUMORS YJ TUMORS 





“LOCATION 
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Molar 
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Premolar 





Cuspid 





Lateral 





Central 26.1 





Total 111 100.0 





Chart 6B.—Incidence as to location of fibrous epulis. 
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Central 39.2 





Total 51 100.0 
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Chart 6C.—Incidence as to location of angiofibromatous epulis. 


The buceal-lingual relation has not been studied because of the fact that 
the extent of traumatism varies to such an extent that mere statement would 
avail us nothing. Furthermore, variations in occlusion would have to be con- 
sidered and this was not feasible. 

Bone Production.—Bone formation is a frequent occurrence. In no in- 
stance did this ossification represent an osseous crest or sheaf radiating into 
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the mass from the adjacent bone. In all cases it represented ossification in 
the body of the tumor itself. In some it was demonstrated on cut sections 
of the gross tissue, while in most it was discovered only on histologic examina- 


tion. 








LOCATION NO. TUMORS Yo TUMORS | Yo TEETH 


U 





Molar 28.6 





Premolar 





Cuspid 





9.4 


Lateral 
6.9 


16.4 





Central 
8.3 


50.3 
287 100.0 
49.5 





Total 





Chart 7.—Incidence as to location of epulis. 


The microscopic picture of ossification in these tumors varies widely from 


a poorly defined streaking of certain areas in the growth with preosseous sub- 
stance (osteoid?), through rudely constructed plaques (of bone or lime), to 
typical calcified trabeculae. Actual calcification (seattered deposits of lime) 
was far less frequent than ossification. In rare instances the two processes 


coexisted. 








LOCATION | NO. TUMORS NO, PROD. BONE J PROD. BONE |% TEETH 
U 25 ¢ 9.1 
Molar 57 22 22.2 28.6 
L 32 i 13.1 
7.1 








Premolar 78 30.3 
23.2 ‘ 


3.0 





Cuspid 13.1 
10.1 


8.1 





Lateral 18.2 
10.1 


14.1 





Central 16.2 
2.0 


41.4 





Total 7 287 99 
58.5 





Chart 8.—Incidence of bone production in epulis. 
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As in our analysis of location, our main interest in bone production was 
to determine at what sites bone was laid down and what type of bone was 
involved. 

In Chart 8, which is based upon bone formation in epulis as a single 
tumor (all types), we find a high incidence in the premolar region (30.3 per 
cent), which is even more marked in the lower premolar region (23.2 per cent). 
Bone, calcified plaque, or lime forms in the central region and predominates 
in the upper central area. Epulis as a single tumor (see Chart 7 on location) 
shows an incidence in the central region far beyond any other area, including 
the premolar. Thus, in a region of lower incidence (premolar) epulis pro- 
duces bone most frequently. 

It will be remembered from Chart 6, A on location that benign giant-cell 
tumor occurs in both premolar and central regions with almost equally high 
incidence. 

It can be seen from Chart 9, A, showing incidence of bone production, that 
in 40 per cent of benign giant-cell cases bone forms in the premolar area (back 
of mouth), particularly the lower premolar area (30 per cent). Benign giant- 
cell tumor, however, produces almost no bone in the central area (front of 


mouth). 





LOCATION. | | NO, TUMORS ‘NO. PROD. BONE % PROD. BONE |% TEETH 
13 8.3 
Molar 30 15 








25.0 28.6 
16.7 
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Premolar 
30.0 


> ; : : 5.0 





Cuspid 18.3 


5 13.3 
f é 5.0 





Lateral 13.3 
8.3 


1.6 





Central 3.3 14.3 
1.6 
_ id. 8 29.9 
Total 125 60 100.0 100.0 
69.9 








Chart 9A.—-Incidence of bone production in epulis (benign giant-cell tumor). 


Fibrous epulis, in Chart 9, B, although producing relatively little bone in 
the premolar region, shows its highest incidence of bone production in the 
central area (33.3 per cent) and particularly the upper central area (30.3 per 


cent). 

Only six angiofibromatous epulides in Chart 9, C produced bone, 50 per 
cent of which show bone in the upper central area, while no bone is found in 
this tumor in the premolar region. 

Our concern was not so much with the bone laid down most frequently in 
the molar and premolar areas in both benign giant-cell tumor and fibrous 
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epulis as it was with the bone laid down uniqnely (in fibrous epulis alone) in 
the upper central region. Curiously enough, there was a greater incidence 
of bone production in angiofibromatous epulis also in the upper central region 
and no bone was deposited in this tumor in the premolar region. Our atten- 
tion had been drawn to two distinct areas and we proceeded to review our 
material from these areas. 
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Total 111 100.0 
42.4 





Chart 9B.—Incidence of bone production in fibrous epulis. 
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Chart 9C.—Incidence of bone production in angiofibromatous epulis. 


Our original division of epulis was based on types of tissue and not on 
In a review of our material, however, we found that this division 
For example, we 


location. 
tended to ‘‘fix’’ our tumors into typical, classie categories. 
had classified epulis as benign giant-cell tumor even if it contained a single 
But there were many widely diverse histologic pictures in our 


giant cell. 
There were primitive, 


series in which the giant cell was only one element. 
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richly vascular lesions; less vascular, osteoid-streaked tumors, showing cir- 
cumseribed giant-cell areas within the growth; and, finally, relatively avascu- 
lar ‘‘fibroid’’ tumors, poor in giant cells, which we had called ‘‘fibrous 
epulis.’”’ 

There was only one factor constant in these findings. Such tumors as 
deseribed above were all from the premolar-molar region (back of mouth). 
In summary, the presence of ‘‘hemorrhage’’ or confined blood, typical bone, 
absence of infection, and firm fibroid tumor characterized the lesion in this 
area. In contrast, in the upper central region (front of mouth) infection or 
the results of infection were rarely absent. This applied to all three types of 


epulis. Bone was present in benign giant-cell tumor in only two of twenty- 


two eases (3.3 per cent) in this area. What was unique here was the presence 
of lime and atypical bone in the inflamed tissues of fibrous epulis and angio- 


fibromatous epulis. 

Although division into ‘‘classic’’ types was both convenient and necessary, 
we found that a large number of our tumors were neither typical nor ‘‘classie,”’ 
but were really examples of the tumor epulis in transition. They represented 
transitional phases in the life history of the single tumor epulis, a transition 
studied to best advantage in two distinct areas (lower premolar-molar and 
upper central). 

For this reason, we undertook a detailed study of these transitional phases 
of the entire group. We believed that those aspects which needed new empha- 
sis were those concerning the evolution of the tumor under certain special 
conditions as they exist in the oral cavity. 

(This article will be concluded in the next issue of the Journal, References 


will appear at that time.) 





LEUKOPLAKIA OF THE LOWER LIP 


JAMES L. Brap.LEy, D.D.S., M.S.D., M.Sc., SPRINGFIELD, ILL. 


RAL leukoplakia is a chronic disease characterized by a thickening and 

hyperkeratosis of the mucosa. It may be due to a large number of etio- 
logical factors; some of the factors more commonly suspected are local irrita- 
tion, trauma, galvanism, allergy, avitaminosis, and syphilis. Early leukoplakia 
ean usually be treated by conservative measures. However, in oral lesions 
when there is a horny surface with a tendency to form fissures, surgery is the 
method of choice. Leukoplakia is believed to be a precancerous lesion. 


Case Report 


C. E. G., a 50-year-old white man, was referred for treatment. He was a tailor who 
had spent most of his time indoors. He was a pipe smoker for thirty-six years, and had 
used cigars and cigarettes intermittently. He had noticed white areas on his lower lip 
for the past three years but never did anything about this until six weeks previously. 
He went to his family physician who made a diagnosis of leukoplakia and prescribed 20-40 
brewer’s yeast. At the end of six weeks, the patient had not shown any improvement. He 
was referred by his family physician for examination and treatment. 

Past History.—The patient did not know the cause of the deaths of his parents. He 
had two children, who were living and well. The patient had scarlet fever as a child but 
none of the other childhood diseases, so far as he was aware. A review of his symptoms 
was noncontributory. He was married and had two children. The only contributing 
factor which he could associate with his present lesion was that he had smoked constantly 
for many years. He had discontinued the use of tobacco for the past six weeks. 

Examination.—The patient, a well-developed and well-nourished white man, pre- 
sented on the mucocutaneous junction of the lower lip, on the right side crossing about 
2 em. beyond the midline to the left, a white, well-defined lesion with irregular margin 
measuring 1.5 em. in width and 5.5 em. in length (Fig. 1). The area was slightly elevated 
over the normal tissue. It did not bleed on palpation. It was harder than normal tissue 
and irregular, with small fissure formation. The teeth were badly stained, with moderate 
periodontal pockets around most of them. The occlusal surface showed marked attrition. 
The remainder of the oral mucous membrane was healthy. No enlargement of the cervical 
lymph nodes could be demonstrated. Dental roentgenograms were negative as to any 
gross infection. : 

Laboratory Examination.—The Kahn test was negative. The blood count and uri- 
nalysis were both of negative significance. 

Treatment and Course.—A provisional diagnosis was made of leukoplakia of the 
lower lip. An appointment was given the patient to have a gutter excision done on Nov. 
10, 1948. 

Operation.—Premedication of pentobarbital sodium, 1.5 gr., was given one hour 
before surgery. Under 2 per cent procaine regional and infiltration anesthesia, the lower 
lip was retracted. An incision was made into the subcutaneous tissue about 4 mm. from 
each margin of the lesion from commissure to commissure of the lower lip. By blunt 
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area of leukoplakia with irregular 


Fig. 2. 


Fig. 2.—Immediate postoperative appearance of the wound. 
Fig. 3.—Appearance of the healed lip two weeks following surgery. 
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Fig. 4. 


Fig. 4.—Low-power photomicrograph showing hyperkeratosis. 
¥ Fig. 5.—High-power photomicrograph showing hyperkeratosis and parakeratosis of the 
epithelium, 
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ssection, the lesion was excised. The wound margin was undermined and the mucosa 
as drawn over the wound bed and closed with twenty-one interrupted sutures of 000 


raumatic Dermalon (Fig. 2). 

The patient was advised regarding postoperative care which involved using white 
‘rie acid ointment on a bandage 3 inches long over the wound every two hours. Aspirin, 
) gr., was prescribed for pain. The patient was seen daily in the outpatient department 
r local care involving treatment with zine peroxide dressings. 

On Nov. 12, 1948, there was considerable postoperative edema. Local care was 
iven and an ice bag was prescribed to control the edema. On Nov. 17, 1948, the wound 
as clean and postoperative care was discontinued. On Nov. 22, 1948, the sutures were 
emoved, at which time there was some tenderness and the patient had some difficulty in 
niling. By Nov. 26, 1948, the wound had healed (Fig. 3). On December 9, the surgical 
msultant saw the patient and stated: “This was a very satisfactory gutter operation and 
think the lip is greatly improved.” The patient was observed for a period of three 
ears as an outpatient, and there was never any evidence of disease. 

Gross Examination.—The specimen consisted of a piece of tissue measuring 6 by 1.5 
1y 0.3 em. One side had a rather thick white coat covering the surface. The tissue was 
irm in consistency. 

Microscopic Examination.—The tissue showed marked hyperkeratosis and parakera- 
ysis of the squamous-cell covering. There was an increased amount of fibrous tissue pro- 
iferation, as well as accumulations of the lymphocytes in the submucosa tissue. The 
basal-cell layer of the epithelium showed occasional mitotic figures and large nuclei which 
were somewhat vesicular, but the basement membrane was intact and there was no 
tendency to invasion (Figs. 4 and 5). 

Pathologic Diagnosis.—Leukoplakia with marked keratinization. 

Result.—There was no tenderness or soreness of the lower lip, and its function was 
not impaired. There was no evidence of recurrence on Nov. 16, 1949. 


Comment 

There are many etiological factors in leukoplakia; however, local irritation 
seems to be one of the major ones, particularly that caused by the use of 
tobacco. It is characterized by grayish white patches on the mucous membranes 
of the body. In the oral cavity, the most common locations are the lips, gingivae, 
inner surface of the cheeks, palate, and tongue. The lesions are sometimes 
slightly sensitive. They occur most commonly in men, and usually after the 
fourth deeade of life. The lesions may make their appearance near a source of 
chronic irritation. Some lesions are believed to be due to systemic conditions, 
syphilis being the chief cause. Leukoplakia is a clinically benign lesion which 
may become malignant from constant irritation. The size of the lesion varies; 
it may be small or it may extend over a large area. 


Conclusion 


1. A ease of leukoplakia of the lower lip which was treated by a gutter 


operation is reported. 

2. Treatment of leukoplakia usually consists of elimination of all forms of 
local irritation, attention to systemic conditions, and the elimination of the lesion 
by surgery or electrosurgery, which causes a scarring of the mucous membrane. 


816 RipGELY Bupe. 
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OBSERVATIONS ON REPLANTED TEETH PLATED WITH GOLD FOIL 


Reaction to Pure Gold; Mode of Epithelial Attachment to Gold; Expulsion of 
Foreign Bodies From Pockets 


JENS WAERHAUG, D.D.S., Po.D., Oso, Norway 


OLD crowns and fillings extending below the gingival margins are com- 

monly used in dental practice. Gold restorations are usually considered 
to be well tolerated by gingival tissues, although histologic investigation 
corroborating such statements is lacking. The tissue reaction to gold im- 
plants in the tibias of experimental animals has been studied by Zierold,’® 
who coneludes that gold is ‘‘readily tolerated by bone and tends to become 
encapsulated with but little hindrance to the reparative processes.’’ On the 
other hand, Venable, Stuck, and Beach‘ maintain that electrical current is 
generated when different metals are placed in the tissue, by the creation of a 
battery, and that the amount is proportionate to the difference in potentials 
of the metals at the ends of the two poles. This probably should mean that 
gold restorations in a mouth with restorations made of other metals are 
likely to irritate the soft tissues with which they happen to be in contact. 

Detailed histologic examinations of the tissue around subgingival gold 
restorations and gold implants are complicated by the fact that gold im- 
plants cannot be sectioned. During the removal of the implant, the tissue 
bordering upon it is distorted and some of it may even disappear during the 
further preparation of the specimen. Bacterial deposits and foreign bodies 
also may be removed. However, the presence of all these substances in the 
section is necessary for a correct evaluation of the findings. 

The study to be reported is a link in a series of experiments®”® set up with 
the purpose of studying the gingival reaction to common materials used for 
restorations. Its main object was to work out a method by means of which 
it is possible to section gold. This can be done by plating implants, that can 
be either sectioned or dissolved, with gold foil 5 micra thick. Foils of that 


From the Institute of Dental Research, Oslo, Norway. 

The experiments were carried out at the University of Minnesota, School of Dentistry. 
The author wishes to express his appreciation to Drs. W. Crawford, Dean of the Dental School, 
and H. A. Zander, Chairman of the Division of Periodontology, for excellent collaboration. 


780 





REPLANTED TEETH PLATED WITH GOLD FOIL 781 


iickness are easily sectioned with a regular microtome knife, and it should 
, expected that the foil would remain in place in the sections. Thus, a satis- 
ictory basis for evaluation of the tissue reaction to gold may be obtained. 


Material and Method 


The experiment was carried out on twelve teeth in four young healthy 
ionkeys. The exact age of the animals is unknown, but it is known that the 
ruption of the permanent teeth was just finished. The teeth were extracted 
inder Nembutal anesthesia, and care was taken not to fracture the roots. 
‘he teeth were immediately root filled with Kloroperka N-O, and on the 
nesial and distal surfaces the remnants of the periodontal membrane were 
arefully seraped off halfway down the root. On these denuded surfaces, 
vold foils 5 micra thick were pasted with Kloroperka N-O.* The root filling 
ind gold plating required about one hour, during which period the fibers of 
the periodontal membrane were completely dried up. The teeth, with their 
gold plated mesial and distal surfaces, were then put back into their sockets, 
and anchored with stainless steel ligatures to the neighboring teeth. As the 
conditions for performing an aseptic operation were unfavorable, no attempts 
were made to this end. 


TABLE I. OBSERVATION PERIODS OF THE TWELVE REPLANTED TEETH PLATED WITH GOLD FoI. 








OBSERVATION PERIOD | OBSERVATION PERIOD 


ANIMAL | TOOTH | (DAYS) | ANIMAL | TOOTH | (DAYS) 
M i: UL 83 M UL 81 (Figs. 6 and 8) 





M U 85 M LL 85 (Fig. 2) 
M U 85 (Fig. 7) M LL 33 (Fig. 1) 
M L 85 M LR 33 (Fig. 1) 
M L 85 (Figs. 4 and 5) M UR Fell t 

U 81 (Fig. 3) M UL = 





The teeth were allowed to remain in place for thirty-three to eighty-five 
days, when the animals were sacrificed. The jaws were fixed in 10 per cent 
formalin and decalcified in 5 per cent nitrie acid, and the specimens were 
embedded in ecelloidin. The sections were stained with hematoxylin and 
eosin, 

Observations 


Clinically, it could be observed that the replanted teeth became firmly 
fixed to the jaws. Visual signs of inflammation were slight, if any, but on 
digital pressure, small pieces of gold foil sometimes could be squeezed out of 
the pockets. Slight pus discharge, with or without detached fragments of 
gold foil, could also be seen in some eases. Thus, it was obvious that the 
Kloroperka produced no permanent fixation of the gold foil. 

The histologie slides showed some variation, illustrated in Figs. 1 through 
5. Occasionally, it was found that the gold foil had remained sticking to the 


*Kloroperka N-O is a mixture of gutta-percha and rosin dissolved in chloroform. In 
endodontic practice, it is known? to be nonirritating and to stick well to the root canal walls. 
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tooth surface (Fig. 1, right), and in such eases an epithelial cuff of seemingly 
normal appearance adhered to the gold. The gold foil stuck to the tooth only 
in limited areas, however, and the loosening started at the margins. Epithe- 
lium then grew in between the tooth and the foil (Fig. 2, right) and finally 
big pieces of this were completely detached (Figs. 3, 4, and 6). Such pieces 


Fig. 1.—Menkey 16, teeth LL 1 and LR 1. Observation period, 33 days. Teeth extracted 
and root filled. On mesial and distal surfaces gold foil, 5 micra thick, glued on with 
chloropercha. Teeth replanted and fixed in jaws with stainless steel ligatures attached to 
neighboring teeth. Gold foil still fixed to right tooth, and bordering upon it are normal 
epithelial cells. Infiltration of plasma cells and lymphocytes is seen in adjacent connective 
tissue. Gold foil completely removed on left tooth and normal epithelial cuff adjusted to tooth 
surface at cemento-enamel junction. Slight inflammation in deepest part, more pronounced 
in cervical part. Bony connection between tooth and alveolar bone. : 


were nearly always covered with epithelium, which either was normal or 
showed signs of degeneration (Fig. 3, deg.). In Fig. 5, high-power photo- 
micrographs of the epithelium adjacent to such detached gold foils are pre- 
sented. Distinet intercellular bridges are seen and, on the side of the cells 
facing the gold foil, cellular bridges of similar appearance adhere to this. In 
the connective tissue adjacent to the detached foils, there was always some 
infiltration of lymphocytes and plasma cells. 

_ In one ease the loosened gold foil was covered with a bacterial plaque 
(Fig. 7), and in this case the space between the epithelium and the foil was 
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Fig. 3.—Monkey 15, tooth UR 1. Observation period, 81 days. Technique as in Fig. 1. 
Gold foil completely detached from tooth surface. Part of the foil, embedded in epithelium, 
found deep in the inflamed connective tissue. Some epithelial cells show degeneration 
(deg.). Apparently normal adherence of epithelium at deepest point (D.e.) to cemento- 
enamel junction. 


Fig. 4.—Monkey 14, tooth LL 1. Observation period, 85 days. Technique as in Fig. 1. 
Gold foil completely removed from deepest point of epithelium (D.e.) to framed area, and 
normal epithelial cuff formed. Gold foil from deeper area accumulated near cemento-enamel 
junction (right). Epithelium covering foil partly normal and partly degenerated. Still 
higher magnifications of epithelium joining foil shown in Fig. 5 
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Fig. 5.—Oil immersion photomicrographs of epithelium joining gold foil in different 
areas of Fig. 4, right. Distinct intercellular bridges between epithelial cells. In some areas 
cellular bridges of the same type end on surface of gold foil (indicated by arrow heads). 
Magnification, 1300.) 
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filled with polymorphonuclear leukocytes (left). The pocket coronally to 
the foil was also filled with cellular exudate (right), and in the connective 
tissue there was a severe inflammation. 

The fragments of gold foil that were detached from the tooth surface 
obviously were squeezed out of the pockets, and afterward the epithelium 
readjusted normally to the tooth surface (Figs. 1, left, 2, 3, 5, 6, and 8). Some 





Fig. 6.—Monkey 15, tooth UL 1. Observation period, 81 days. Technique as in Fig. 1. 
Gold foil completely detached, covered mostly with normal epithelium, and moved into con- 
nective tissue which shows signs of chronic inflammation. Epithelial cuff joins tooth surface 
to cemento-enamel junction. : 


inflammation in the connective tissue adjacent to ‘‘reattached’’ epithelium 
was always present, but this could, as a rule, be related to irritation in other 
places. 

In most cases both the gold foil and the Kloroperka had been removed 
at the same time. Occasionally, however, some of the Kloroperka had been 
left sticking to the tooth and in such cases normal epithelial cells were joined 
directly to it (Fig. 2, left). 

A peculiar osteoclastic resorption of the dentine behind the epithelial 
cuff was seen in a few cases (Figs. 1, bottom left, and 8). This resorption 
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obviously had taken place after the downgrowth of the epithelium and left an 
unsupported sheath of this in the connective tissue (Fig. 8). 

Although not pertinent to this study, it may be mentioned that all the 
replanted teeth healed in with a bony connection to the jaws and extensive 
resorptions of the roots (Figs. 1, 2, 3, and 4). 
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Fig. 8.—Monkey 15, tooth UL 1. Obscrvation period, 81 days. Technique as in Fig. 1. 
Illustrations taken from different areas. Gold foil completely removed. Undermining osteoclas- 
tic resorption of dentine in seen, leaving epithelial sheath in connective tissue. 


Discussion 


The study of the tissue reaction to pure gold was complicated by the facet 
that the foil loosened from the teeth. Thus, this series did not give a complete 
answer to the problem -originally aimed at, but the technique is promising. 
It is likely that a nonirritating glue may be found that fixes the gold foil to 
the tooth permanently. However, interesting observations can be made 
around the detached gold foil concerning the removal of foreign bodies from 
gingival pockets and the mode of attachment of epithelial cells to gold. 

In spite of the unsatisfactory technique, some of the findings indicate 
that pure gold may be inert in relation to epithelium, because in many places 
normal epithelial cells bordered directly upon the gold foil (Figs. 1 through 
6). If the foil had been very irritating, a pronounced degeneration of the 
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epithelium, combined with infiltration of polymorphonuclear leukocytes, would 
always have been present. However, inflammation in the connective tissue 
adjacent to the gold foil was in no case completely absent. This irritation 
may have been mechanical in nature, but the possibility that it may have been 
eaused by an electric current cannot be exluded.‘ It is not likely to be of a 
chemical nature, though, as pure gold does not react with any of the com- 
ponents of the tissue fluids. 

In Fig. 5 the epithelial cells bordering upon a detached piece of gold foil 
have been photographed with a magnification of 1,300 times. The intercellular 
bridges stand out clearly and cellular bridges of apparently the same nature 
are seen to end at the surface of the gold foil, giving the impression of being 
attached to it. It has been maintained that intercellular bridges contain 
bundles of tonofibrils and that these tonofibrils attach the epithelium to the 
primary ecuticle.t ‘‘Under the electron microscope an organic connection is 
demonstrated between the ameloblasts and the enamel cuticle by way of 
submicroseopie fibrils.’"* Too much confidence should not be put in the 
strength of such an attachment or organie connection, as it is obvious that 
there is no real attachment between the epithelial cells and the gold foil and, 
in spite of that, cellular bridges are seen to end at its surface. It cannot be 
concluded that the attachment of cellular bridges to gold is of the same 
nature as the attachment to the tooth, but this possibility must be seriously con- 
sidered until proof of the opposite has been given. 

A striking feature in this series was the expulsion of the detached frag- 
ments of gold foil from the pockets. They were invariably covered by epithe- 
lium, which demonstrates the tendency of the epithelium to cover foreign 
bodies. In the adjacent connective tissue, there was inflammation of varying 
degree, and the pieces of gold foil apparently were slowly moved out of the 
pockets by this inflammatory tissue. When all the fragments of gold foil were 
removed, the epithelium readjusted to the tooth surface and the inflammation 
subsided. Thus, this series demonstrates very well the ability of the gingival 
tissues to rid themselves of foreign bodies which have been inserted into the 
pocket. For elinical periodontia, this observation may be of interest, as it 
indicates that foreign bodies brought into a pocket by force most likely will 
not stay there for any length of time. 

The possibility exists, however, that a bacterial plaque can be formed 
and retained on the gold foil or on the tooth surface (Fig. 7), and that this 
may give rise to a serious inflammation with extensive pus formation. Thus, 
it is obvious that the bacterial plaque without comparison is a much stronger 
irritant than the fragments of gold foil alone, and it seems that we are justi- 
fied in presuming that the moderate inflammation found around these is 
aseptic. This conspicuous difference in the severity of the inflammation when 
a bacterial plaque is present or absent gives further evidence of the importance 
of bacteria in the production of periodontal disease. 

It is remarkable that the replanted teeth healed in so well, and that they 
did so without any aseptic precautions. This finding illustrates the excellent 
healing capacity of the periodontal tissues. 
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The formation of an ‘‘epithelial attachment’’ to remnants of the gutta- 
percha indicates that this material also is nonirritating (Fig. 2). 

The undermining resorption of dentine behind the epithelial cuff (Fig. 
7) undoubtedly had started from areas outside the gold-plated ones, where 
the tooth was attached to bone or connective tissue. It is rather astonishing 
that the epithelial sheath did not disappear when its function of covering a 
denuded surface was finished. 

Conclusions 


1. On the basis of this series, no definite conclusion can be drawn concern- 
ing the tissue reaction to pure gold, but findings indicate that the irritation 
is slight, if any. 

2. Loose pieces of gold foil become surrounded by epithelium and a more 
or less inflamed connective tissue, and after some time they are expelled, thus 
demonstrating that foreign bodies forcibly brought into gingival pockets will 
stay there for hardly any length of time. 

3. Epithelial cells may, under favorable conditions, join the surface of gold 
foil in a manner similar to that of an epithelial cuff to a natural tooth. Cellular 
bridges may end at the surface of gold foil, giving the impression of an attach- 
ment which is of imaginary value. 

4. Bacterial plaque retained on the tooth or the gold foil initiates a severe 
inflammatory reaction. 

5. When the pieces of gold foil are removed from the pockets, a normal 
epithelial cuff will readjust to the tooth surface and the inflammation will 
disappear. 

Summary 

Twelve teeth in four healthy young monkeys were extracted and root 
filled, after which gold foil was glued to their mesial and distal surfaces with 
chloropercha. Then the teeth were replanted into their sockets and fixed 
with ligatures to the neighboring teeth. After periods of thirty-three to 
eighty-five days, it was observed that the teeth had become attached to the 
jaw with a bony connection in the unplated areas. The gold-plated parts were 
completely covered with epithelium. Where the gold foil was still attached to 
the tooth, it was joined by apparently normal epithelial cells. In the majority 
of cases all, or most, of the gold foil had loosened, and the detathed pieces 
invariably were covered with epithelium which either was normal or showed 
varying degrees of degeneration. Occasionally, accumulations of polymorpho- 
nuclear leukocytes could be found in between. The connective tissue around 
the detached gold foil was more or less inflamed and the pieces of foil were 
expelled like foreign bodies. 
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Professional News Items 





The New York Institute of Clinical Oral Pathology, Inc., Announces a 
One-Day Seminar in Clinical Diagnosis of Oral Lesions 


The New York Institute of Clinical Oral Pathology, Inc., announces a seminar to be 
held on Sunday, Sept. 23, 1956. 

This session is designed to integrate diagnostic techniques with clinical manifesta- 
tions of oral lesions. The discussions and demonstrations presented by members of the 
Institute will emphasize examination, history taking, biopsy, roentgenology, pulp testing, 
and laboratory procedures. 

Case presentations relating to these procedures are an important feature of this 
seminar. Enrollment will be limited to thirty participants. 

For information, write to Secretary, The New York Institute of Clinical Oral Pa- 
thology, Inc., 101 East 79th St., New York 21, New York. 


Temple University School of Dentistry 


A postgraduate course in advanced orthodontics will begin Jan. 20, 1957, under the 
direction of Dr. Robert H. W. Strang. 

The course is given to practicing orthodontists only. 
of instruments and books. 

Applications should be made to Dr. Louis Herman, Director of Postgraduate Studies, 
Temple University School of Dentistry, 3223 North Broad St., Philadelphia 40, Penn- 


The cost is $200.00, exclusive 


sylvania. 


Tufts University 
Tufts University School of Dental Medicine announces the following postgraduate 
courses: 

DPG. 601. A Participation Course in Periodontics. Ten Mondays, begin- 
ning Oct. 8, 1956. Tuition, $250.00; class limited to twelve. Drs. Irving Glick- 
man, Edward T. Fischer, and Arthur Gold. 

DPG. 602. Partitipation Course in Periodontology. Monday through Fri- 
day for one week from Oct. 8 through Oct. 12, 1956. Tuition, $150.00; class limi- 
ted to twelve. Dr. Irving Glickman and staff. 

DPG. 603. Participation Course in Periodontology. Monday through Fri- 
day for one week, April 8 through April 12, 1957. Tuition, $150.00; class limited to 
twelve. Dr. Irving Glickman and staff. (This course consists of the same con- 
tent as DPG. 602.) 

DPG. 703. Full Denture Implants. Monday through Friday, Jan. 7 through 
Jan. 11, 1957. Tuition, $200.00. Drs. Norman I. Golberg and Aaron Gershkoff 
of Providence, Rhode Island. 
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DPG. 701. Full Denture Prosthesis. One week, June 3 through June 7, 
1957. Tuition, $150.00; class limited to seven. Dr. Irving Hardy. 


DPG. 301. Minor Oral Surgery. Each Wednesday from Oct. 17 to Dec. 
5, 1956. Tuition, $150.00; class limited to fifteen. Dr. Edward Sleeper and staff. 


DPG. 605. Occlusal Equilibration. Feb, 11, 12, and 13, 1957. Tuition, 
$100.00; class limited to twelve. Dr. Edward T. Fischer, with Dr. Sidney Sorrin, 


New York University. 
DPG. 704. Occluso-Rehabilitation. I. Lecture and Seminar Course. Fri- 
day through Wednesday, 9 a.M. to 5 P.M. Sept. 21 through Sept. 26, 1956. Tui- 
tion, $250.00, Dr. Louis Alexander Cohn. 
DPG. 705. Occluso-Rehabilitation. II. Special Participation Course. Every 
other week on Friday and Saturday, 9 A.M. to 5 p.M. Seven months beginning 
Oct. 5, 1956. Tuition, $1,000.00; enrollment limited to twelve. Dr. Louis Alex- 
ander Cohn. 
For further information and application, write to Director of Graduate and Post- 
graduate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, 


Massachusetts. 


Twelfth International Dental Congress of the International Dental Federation 

The next International Dental Congress will be held in Rome, Italy, Sept. 7 to Sept. 14, 
1957. For information, write to Dr. Pio Lalli, Via Boezio, 16, Rome, Italy, or Dr. Obed 
H. Moen, 6 Main St., Watertown, Wisconsin. 


New York University College of Dentistry 

The Committee on Research and Fellowships of the New York University College of 
Dentistry wishes to announce openings for research investigators at the Murry and Leonie 
Guggenheim Foundation Institute for Dental Research, 339 E. 25th St., New York 10, 
New York. 

The staff appointments are made in the grades of research associate, research as- 
sistant, and research fellow. Salaries are commensurate with education and experience. 

Further information and applications may be obtained by writing to the above 


address. 
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Reviews of New Books 





Applied Orthodontics. By James David McCoy, M.S., D.D.S., F.A.C.D., former 
Professor of Orthodontics, School of Dentistry, University of Southern 
California, Los Angeles, in collaboration with Earl Emanuel Shepard, 
D.D.S., F.A.C.D., Professor of Orthodonties, School of Dentistry, Wash- 
ington University, St. Louis, Missouri. Seventh edition. Philadelphia, 
ea & Febiger, 1956. 336 pages. _ 212 illustrations, and 9 plates. Price, 
$7.50. 


This seventh edition of Applied Orthodontics carries 212 engravings and 
9 plates so arranged that they offer much teaching value. 

Dr. Earl E. Shepard is given credit for his contributions in both the text 
and illustrative material. 

The book is recommended to the student, the general practitioner, and the 


specialist. 
THomas J. Cook 
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Pedodontics for the General Practitioner. By Louis B. Kelsten, D.D.S., Chief 
of the Pedodontie Section, Dental Clinic, Beth Israel Hospital, Newark, 
N. J.; formerly Editor of the Bulletin of the New Jersey Society of 
Dentistry for Chiidren; past Postgraduate Instructor for Essex County 
Dental Society, Union County Dental Society, Monmouth County Dental 
Society, and the New Jersey State Department of Health. Brooklyn, Dental 
Items of Interest Publishing Company, 1956. Price, $9.75. 


This text, which consists of 396 pages, has 270 illustrations. There are 
twenty-four chapters; the first discusses the historical background, and every 
phase of pedodonties is covered. 

Clinical photographs, reproduction of x-rays, and photographs of models 
and appliances are well done. 


The book is recommended to the student and practitioner. 
THomas J. Cook 


Fractures of the Facial Skeleton. By N. L. Rowe, F.D.S.R.C.S. (Eng.), L.R.C.P. 
(Lond.), M.R.C.S. (Eng.), L.M.S.S.A. (Lond.), H.D.D.R.C.S. (Edin.), and 
H. C. Killey, F.D.S.R.C.S. (Eng.), L.R.C.P. (Lond.), M.R.C.S. (Eng.), 
L.M.S.S.A. (Lond.), H.D.D.R.C.S. (Edin.). Baltimore, Williams & Wil- 
kins Company, 1955. 923 pages. Price, $22.00. 


This book, the authors state, has been written with the object of provid- 
ing a comprehensive textbook on fractures of the facial skeleton and asso- 
ciated injuries in this region, a part of the human anatomy which is rightly 
regarded as the providence of many specialists—the neurosurgeon, ophthalmo- 
logie surgeon, ear, nose, and throat surgeon, and plastic surgeon—whose 
spheres of interest overlap to a considerable extent. It is clear, therefore, 
that cooperation with various specialists is often desirable in order to bring 
this out forcibly in their text, the authors have invited a number of well- 
known British authorities to contribute to the enterprise. 

The book is an excellent reference work and every oral surgeon should 
own a copy. It is based on wide experience and contains a wealth of very 
useful ideas and techniques. Excellent illustrations, both drawings and 
photographs, are ineluded. 

K. H. THoma, 








Abstracts 
of Current Literature 


ANESTHESIOLOGY 


Office Anesthesia: Types Not to Use and Why. M. E. Phelps. South. M. J. 49: 291, 
March, 1956. 





Adequate and suitable anesthesia is a complex individual problem for each patient. 
Full evaluation of the changing concepts about anesthesia emphasizes the fact that there 
is no panacea for this problem of suitable anesthesia. It is to be regretted that all too often 
a pet anesthetic agent is used, not because it has been selectively chosen as the ideal agent for 
a particular case, but rather because it is the routine anesthetic agent for that office. The 
value of extensive experience in administration of a particular anesthetic agent cannot be 
overemphasized, but experience does not outweigh the dangers inherent in their use where 


contraindicated. 
Local, inhalation, and intravenous anesthesias are discussed. 


Local Anesthesia. C. 8S. Coakley. Post-grad. Med. 19: 360, April, 1956. 


The requirements for successful local anesthesia are knowledge of anatomy, technique 
of the block, and pharmacology of the local anesthetic drug. Local anesthesia may be classified 
as topical, infiltration anesthesia, field blocks, and nerve blocks. 

Topical anesthesia is produced by anesthetizing the body surfaces, infiltration anesthesia 
by injecting an anesthetic into tissues of the surgical site, field blocks by walling off the 
operative site, and nerve blocks by more accurately injecting an anesthetic into the vicinity 
of the nerves. 

The most common error in the use of local anesthesia is not allowing sufficient time 
for the development of anesthesia after the anesthetic agent has been injected. 

The complications other than drug reactions are syncope, psychogenic reactions, hema- 


tomas, soreness, or infection at the site of injection. 
?..& = 


Fundamentals of Nitrous Oxide Anesthesia. K. C. McCarthy. Current Researches in 
Anesth. & Analg. 35: 141, March-April, 1956. 


No anesthetic drug is of any real benefit to the patient. Anesthesia is, at best, a 
necessary evil and is to be tolerated only because, in its absence, modern surgery would be 
impossible. 

In anesthesia one should give the very least effective dose, keep the duration of the 
administration as brief as possible, utilize drugs of minimum toxicity, and use as few agents 
as possible. 

To utilize nitrous oxide successfully and safely in an increasing number of cases, strict 
adherence to certain rules is essential. One must give enough of the agent to anesthetize 
the patient and give enough oxygen to prevent hypoxia. Nitrous oxide is of minimal toxicity 


and can be adapted to most surgical operations with success and safety. 
T. J. C. 
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ORAL SURGERY 
Macroglossia or Giant Tongue: Case Report. J. W. Hendrick. Surgery 39: 674, April, 

1956. 

The case reported is that of a 9-year-old girl who had a history of difficulty in nursing 
uring infancy. Approximately 9 em. of the tongue extended from the mouth showing 
narked hypertrophy and hyperplasia. 

Under intratracheal anesthesia, approximately 90 per cent of the tongue was removed 
vith electrosurgical cutting current. The edges of the tongue were reapproximated, bleeding 
was controlled, and the normal tongue was returned to the mouth. 

The pathologic diagnosis was lymphangioma of the tongue. 

The patient was followed in the clinic for two and one-half years; she was normal in 


appearance. 


T. J. C. 


Results of Surgical Treatment of Cancer of the Tongue. A. J. Kremen. Surgery 39: 49, 

January, 1956. 

In 1948 the author embarked on a plan of surgical management of cancer of the 
tongue which applied classical concepts of cancer surgery to this area, namely, en masse 
removal of the primary lesion, intervening tissue, and regional lymph-bearing areas. 

Thirty-two patients with primary cancer of the tongue were treated and followed care- 
fully, and are evaluated in this paper. Sixteen had palpable lymph nodes and nine showed 
histologic evidence of metastatic cancer. 

Of ten patients operated upon over five years before, seven, or 70 per cent, were alive 


and free of the disease. 


z. od . 


Diseases of the Salivary Gland. F. D. Latrop. Laryngoscope 66: 251, March, 1956. 


The function of the salivary glands is to produce saliva. The parotid, submaxillary, and 
sublingual salivary glands, together with numerous small glands situated throughout the 
mucous membrane of the mouth which secrete a mucoid material, normally produce between 
two and three pints of saliva during a twenty-four-hour period. 

Excessive salivation (sialorrhea) or diminished salivation (xerostomia) may occur; 
neither responds to any one specific form of treatment. 

The salivary glands in the majority of instances exhibit disease as the result of calculus 
formation within the duct or gland; inflammation is found more often in the parotid gland, 
while caleulus formation favors the submaxillary gland and ducts. 


T. J. C. 


Significance of a Lump in the Parotid Gland. J. C. Lucas, W. Newman, and C. I. Klopp. 
Postgrad. Med. 19: 350, April, 1956. 


In a study of 50 consecutive cases in which the chief complaint was a lump or swelling 
in the parotid gland, 20 (40 per cent) were found to be malignant. 

The authors state that -the purpose of the paper was to show that tumors of the 
parotid gland are more likely to be malignant than are tumors of the breast or thyroid gland. 

The mixed tumors found in the series numbered 32; there were 24 benign and 8 malignant 
tumors. In the series of carcinomas (11 cases, or 22 per cent), they were as follows: 
mucoepidermoid, 6; squamous, 1; adenoid cystic, 2; adenocarcinoma, 1; and miscellaneous, 1. 

Experience proves that great risk of permanent disability associated with partial or 


complete removal of the parotid gland is negligible. 
ss < 
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Treatment of Giant Hemangiomas. J. B. Vienna. J. Internat. Coll. Surgeons 25: 366, 
March, 1956. 


A case is reported of a 21-year-old man who had had a very large tongue since birth. 
A eourse of radium therapy had been given to the tongue without results. 

The diagnosis of diffuse cavernous hemangioma involving the tongue and lower lip was 
made. 

The first treatment was to inject 1 ¢.c. of ethanolin into the tongue every fifth day. 
The patient did not return for a year after the third injection. An ulcer developed in the 
lower lip and the pathologie diagnosis was ‘‘ papilloma with malignant degeneration.’’ This 
lesion was treated with radium needles and several months later there was an ulceration of 
the lower lip due to radionecrosis. 

Hemangiomas may be treated by operation, radium, roentgen therapy, or sclerosing 
agents, 

T. J.C. 














Editorial 


Paul E. Boyle Named Dean of Western Reserve University 


AUL EDMUND BOYLE, one of our editorial consultants, an internationally 

known dental edueator, researcher, and writer, has been named dean of the 
school of Dentistry at Western Reserve University in Cleveland, Ohio. His 
ppointment becomes effeetive September 1. 

Dr. Boyle will go to Western Reserve from the University of Pennsylvania, 
where he has been professor and chairman of the Department of Oral Histology 
and Pathology. He sueceeds Dr. William L. Wylie, who retires July 1 after 
nineteen years as head of Western Reserve’s dental school. 

Dr. Boyle received the degree of doctor of dental medicine from Harvard 
University in 1923. He was on the Harvard faculty and had a private practice 
in the Boston area for nearly two decades, before moving to the University of 
Pennsylvania in 1944. 

Former consultant to leading hospitals in Boston and Philadelphia, Dr. 
Boyle now is chief of the section on oral pathology of the dental department 
at Philadelphia General Hospital. In 1952 he was consultant on dental eduea- 
tion for the Government’s Mutual Security Agency, assigned to the Union of 
Burma. Dr. Boyle is a senior dental surgeon in the inactive reserve of the 
U.S. Publie Health Service. 

A leader in many professional associations, the new Western Reserve’s 
dental school dean is president for 1955-56 of the International Association 
for Dental Research. He is vice president of the American Board of Oral 
Pathology, of which he was president in 1951. He is also a past-president of 
the American Academy of Oral Pathology. Dr. Boyle is a consultant to the 
Council on Dental Health of the American Dental Association, and for many 
years was on the Council on Dental Museum and Registry. 

A fellow in the American Association for the Advancement of Science, Dr. 
Boyle also holds membership in Sigma Xi, honorary scientific research society ; 
Omicron Kappa Upsilon,- honorary dental fraternity; and Psi Omega, pro- 
fessional dental fraternity. 

Last year Dr. Boyle was chairman of the Committee on Pathology and 
Bacteriology of the American Association of Dental Schools, and chairman 
of the American Association of Dental Schools advisory board for dental 
specialties. He also sits on the Professional Education Committee of the 
American Cancer Society. 
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Among his many publications, Dr. Boyle is known particularly for his 
editorship of the fourth edition of Kronfeld’s Histopathology of the Teeth and 
Their Surrounding Structures, which appeared in 1955 (Lea & Febiger, Phila- 
delphia, publishers). He is author of the section on dental caries in the 
Cyclopedia of Medicine and contributed sections to leading textbooks in the 
fields of operative dentistry, oral histology, and embryology. 





Walter M. Faust 
PAUL E. BOYLE 


Western Reserve’s new dean currently is on the board of editors of the 
Journal of Dental Research; is editorial consultant for ORAL SurGERY, ORAL 
MEDICINE, AND ORAL PATHOLOGY; and is advisory editor of CA—A Bulletin of 
Cancer Progress. The more than fifty articles which Dr. Boyle has had pub- 
lished in scientific journals in America and abroad have concerned chiefly 
his research on oral cancer and on the effect of diet upon tooth structure. 

Dr. Wylie will hold the rank of Dean Emeritus of the Western Reserve 
University School of Dentistry. The school has conferred nearly 2,300 dental 
degrees since it was organized in 1892. Enrollment is approximately 230 
students. 
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Operative Oral Surgery 


SINGLE-STAGE BILATERAL OSTECTOMY OF THE MANDIBLE 


W. Bast. JoHNson, Captain (DC) USN,* anp 
STANLEY JAKUBS, CAPTAIN (DC) USN** 


STECTOMY of the horizontal rami of the mandible in the correction of 
O prognathism has been described in the literature by many oral surgeons 
who consider it the method of choice. It also has been criticized by others 
heeause it is necessary to sacrifice teeth, often an external incision is necessary, 
and a transitory anesthesia of the inferior dental nerve results. 

The purpose of this article is not to offer pros and cons of the single-stage 
ostectomy of the horizontal rami of the mandible, but rather to illustrate the 
preoperative preparation, the technique of surgery, the postoperative care, and 
observations in the preservation of the inferior dental nerve and vessels on 
one side of the mandible and the severance of the inferior dental nerve and 
vessels on the opposite side of the mandible. 


Case Report 


The patient, a 24-year-old white man, was seen in consultation at the Dental Service 
of the United States Naval Hospital, Great Lakes, Illinois, with the chief complaint of 
extreme difficulty in mastication of food and an embarrassing facial deformity (Fig. 1). 
The patient had sought treatment for his malocclusion but, because of an overseas assign- 
ment, it was not recommended at that time; deferment until the patient was reassigned to 
an activity within the United States was suggested. 

There was no familial history of prognathism. The patient’s mother and father were 
living; the mother was a diabetic. There were no siblings. 

Examination and Findings.—Oral examination revealed mandibular prognathism (Fig. 
1) and severe Class III malocelusion (Fig. 2). The maxillary first molars and the maxillary 
first premolars were congenitally absent and the spaces were closed. There was marked 
rotation of the right and left maxillary second premolars. The maxillary third molars were 
partially erupted and in bueccoversion. The left maxillary cuspid was in contact with the 
bueeal surface of the left mandibular second premolar. The mandibular right and left first 
and second molars were absent. Both mandibular third molars were present, but in linguo- 
version and in slight contact with the maxillary second molars, There were no other teeth 
in contact on the right side. The mandibular incisor teeth measured 12 mm. anterior to 
the maxillary incisor teeth. 

The opinions or assertions contained herein are the private ones of the writers and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 
Service at large. : 

*Chief of the Dental Service, United States Naval Hospital, Great Lakes, Illinois. 

**Oral Surgery Resident, United States Naval Hospital, Great Lakes, Illinois. 
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Fig. 1.—Profile, preoperatively. 
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Fig. 2.—A, Preoperative occlusal relation. B, Right side. C, Left side. 
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Roentgenographie examination of the facial bones revealed the bodies of the mandible 
1 a severe prognathism (Fig. 3). The osseous 
Roentgen examination of 


to be markedly overdeveloped, resulting ir 
structure of the mandible appeared to be within normal limits. 


the chest showed no abnormality of the lungs and heart; a skull series was reported negative. 


Physical Examination.—The patient was well developed and well proportioned for his 
height, which was 6 feet 8 inches. Except for the existing prognathism, the physical exam- 
ination revealed no abnormality. 

A consultation was requested from the Medical Service with regard to possible endo- 
rine disturbances. The findings were as follows: ‘‘Examination of this patient represents 
in unusual but physiologie overproduction of growth hormone between the ages of 13 and 17, 
before and after puberty, so that some of his growth spurt began before the epiphysis 
fused, resulting in gigantism, and after fusion, resulting in some of the features of acromeg- 
aly. There is no evidence of pituitary acidophil tumor, either in the past or at present. 
Operative result should be permanent; all growth has been absent for at least six years.’’ 





Fig. 3.—Preoperative cephalogram showing extreme prognathism and gross mandibular over- 
development. 


Laboratory Examination.—Laboratory tests were within normal limits. A glucose 
tolerance test was done to rule out incipient diabetes. Further blood chemistry showed a 


normal alkaline phosphatase of 8 units (Shinowara-Jones-Reinhart). 


Treatment and Course.—Prior to admittance to this hospital, maxillary and mandibular 
impressions were made and study models were constructed. Two lead guide plates, measuring 
12 mm. in width, were devised. A bilateral 12 mm. section was removed from the mandibular 
study model and the maxillary and mandibular models were then placed in the new contem- 
plated occlusion. Also, prior to admittance, the mulposed mandibular and maxillary third 
molars were extracted, as were the rotated maxillary second premolars. This postoperative 
course was uneventful. After healing was complete, maxillary and mandibular impressions 
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again were taken and cast-gold splints were fabricated for each arch. The patient was 
admitted to the United States Naval Hospital, Great Lakes, Illinois, on May 9, 1955, for a 
bilateral ostectomy of the mandible. 


Operative Procedure.—On May 23, 1955, under 2 per cent Zylocaine anesthesia, the 
maxillary and mandibular cast-gold splints were inserted and fixed by means of oxyphosphate 
dental cement and interdental single strand, 0.020 inch stainless steel wire ligatures. All 
remaining teeth were utilized for fixation. 

On May 24, 1955, the patient was operated on under intranasal endotracheal nitrous 
oxide, ether, and oxygen anesthesia induced by intravenous 2.5 per cent pentothal sodium. A 
bilateral inferior dental nerve block with 2 per cent Xylocaine containing 1:50,000 epinephrine 
was administered for hemostasis. During the operative procedure, a slow infusion of 5 


per cent dextrose was maintained and 500 ¢.c. of blood was administered. 





Fig. 4.—Cephalogram showing mandible repositioned in normal relation with the maxillae. 

A 4 em. curvilinear incision was made 1 em. below the inferior border of the right 
side of the mandible. By sharp and blunt dissection, the external maxillary artery and the 
anterior facial vein were located, cut between hemostats, and ligated. The body of the 
mandible was exposed after part of the attachment of the masseter muscle had been severed 
and the periosteum had been retracted on the buccal and lingual sides. The previously 
prepared lead guide plate was inserted and placed on the buccal surface of the mandible 
at the site selected for the ostectomy. The position of the guide plate was marked with 
methylene blue. With suitable bibevel bone burs, the buccal and lingual cortical bone was 
perforated except for an area of bone covering the mandibular canal. The buccal and 
lingual cortical plates of bone were removed with osteotomes and rongeur forceps except 
over the mandibular canal. In order to’ preserve the inferior dental nerve and vessels, the 
bone was dissected away. After exposure, the canal was carefully enlarged with suitable bone 
burs and curettes. This was quite time consuming because of the necessity of avoiding 
injury to these structures. Diagonal holes were drilled in the anterior and posterior fragments, 
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and a 20 gauge stainless steel wire was threaded through and twisted into a semifixed position. 
This procedure was duplicated on the left side, except that the inferior dental nerve and vessels 
were accidentally severed during the resection of the cortical bone segment. All bone which 
was removed during these procedures was preserved in sterile normal saline solution. The 
fragments of the mandible were brought into their new position and the teeth were placed 
into proper occlusal relationship. Great care was taken to insure that the preserved inferior 
dental nerve and vessels were free from impingement. The transosseous wire fixation was 
then firmly fastened (Fig. 4) and the preserved bone chips were used as autogenous chip 
evrafts to fill any existing defect on either side. Next, the intraoral relation was firmly fixed 
by means of intermaxillary elastics for traction and wire fixation. The wounds were then 
closed anatomically in layers with 000 chromie catgut, 000 plain, and 000000 Dermalon for 


the skin. 





Fig. 6. 


5.—Preoperative occlusion. 
Fig. 6.—Postoperative occlusion. 


Three cubic centimeters of hyaluronidase, 150 TR units per cubic centimeter, was injected 
along each operative site. This was used in conjunction with an antihistamine (Benadryl) 
to inhibit the edema resulting from surgical trauma. A Furacin-impregnated gauze strip was 
placed over each wound, and a bilateral pressure dressing of fluffed gauze was applied and 
held in place with a 3 inch Ace bandage. 

Postoperative orders were as follows: vital signs to be taken every fifteen minutes until 
stable; aspirator at bedside, oral cavity to be aspirated as needed; Demerol, 100 mg. every 
four hours as needed for pain; procaine penicillin, 300,000 units twice daily; streptomycin, 
500 mg. twice daily; Luminal sodium, 150 mg. at bedtime, as needed; Benadryl, 1 c.c. 


intramuscularly once daily; and liquid diet. 
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Postoperative Procedure.—On the first postoperative day the patient’s edema was 
minimal, but he complained of a severe ‘‘sore throat.’’ An acetylsalicylic acid sip, 5 gr. 
in one-fourth glass of water, was prescribed. The pharyngeal irritation was attributed to 
endotracheal intubation and was controlled effectively by the use of aspirin and water. On 
May 27, 1955, the streptomycin, Benadryl, and pressure dressings were discontinued. Infrared 
therapy was prescribed and applied to the operative sites. The wounds were cleansed daily 
with hydrogen peroxide and redressed. On May 30, 1955, the fifth postoperative day, the 
patient was ambulatory and visited the Dental Service for daily oral sprays and the Physio- 
Therapy Department for daily infrared treatment. Demerol was discontinued and codeine 
sulfate, 0.5 gr. every four hours as needed for pain, was ordered. Procaine penicillin was dis- 


continued on this date. 


Fig. 7.—Postoperative profile showing improvement in appearance. 


The patient’s progress was most satisfactory, and all sutures were removed by June 2, 
1955. All medication was discontinued on June 9, 1955, and the patient was placed on a 
working detail. His convalescence was without incident. 

On July 19, 1955, the intraoral fixation was removed. The established occlusion was 
good, and the mandible was firm. Figs. 5 and 6 illustrate the preoperative and postoperative 
occlusion. The patient was discharged from the hospital on July 26, 1955, and since his 
duty station was in the area, he was observed as an outpatient. Particular attention was 
given to the return of sensory function of the lower lip. During this period, two maxillary 
fixed bridges were constructed to replace the maxillary first premolars. 


Discussion 


This patient presented a marked occlusal discrepancy and facial disfigure- 
ment due to prognathism of the mandible. The operation did not prove lengthy; 
a total of two and one-half hours was needed from primary incision to fixation 
and closure. The preservation of the right inferior alveolar nerve and vessels 
was, in all probability, the most time-consuming feature of the operation. Post- 
operatively, a minimum maintenance of the fixation appliance was required, 
as the cast splints were precision-fitted and extended gingivally over each 
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tooth’s convexity. They were also secured in place by means of cementation, as 
well as ligation with single-strand 0.020 inch stainléss steel ligature wires. Fixa- 
tion was maintained for a period of eight weeks, during which time weight was 
maintained satisfactorily and the patient offered no complaints. Healing was 
primary and firm, good occlusion was restored, and the preoperative facial 
physiognomy was considerably improved (Fig. 7). 


Summary and Conclusions 

A patient with marked prognathism, facial deformity, and severe mal- 
occlusion was treated by a single-stage bilateral ostectomy of the horizontal 
rami and made an uneventful recovery with minimal care and adjustment during 
the period of fixation. Cast-gold splints, precision-fit, are highly recommended 
as a means of attaining firm and positive fixation and retention of re-established 
occlusal relation in such surgical procedures. 

Of clinieal interest was the existing postoperative loss of sensation to both 
the right and left sides of the lower lip, and the almost simultaneous symptoms 
of paresthesia of the right and left sides of the lower lip in six weeks. Complete 
sensory return to the right side of the lower lip was noted ten weeks post- 
operatively and complete sensation to the left side, the side in which the inferior 
dental nerve and vessels were severed, returned in thirteen weeks. 

A thorough knowledge of the patient’s condition by consultation with other 
services in a hospital for proper preoperative evaluation cannot be too strongly 
emphasized. It is to be pointed out also that there was a minimum of post- 
operative edema, which we attribute to the postsurgical use of hyaluronidase 
in conjunction with antihistamines. 





SURGICAL REMOVAL OF A LARGE SIALOLITH WITHIN THE 
SUBMAXILLARY GLAND 


Report of a Case 
Rosert W. CHRISTENSEN, D.D.S.,* PASADENA, CALIF. 


ALIVARY ealeuli may form in the duet of a salivary gland or in the 

gland proper. Approximately 90 per cent of the salivary caleuli form in 
the submaxillary gland or its duct. The sublingual gland has the next largest 
incidence, and the parotid gland is rarely affected. There are several factors 
which probably explain the higher incidence of sialolithiasis of the sub- 
maxillary gland and duct over the other salivary glands. The anatomic 
position of the gland being below the level of the duct orifice, the large size 
of the gland and duet, the great length of the submaxillary duct, and the 
vulnerability of this duct to trauma and direct invasion of infection are some 
of the more evident factors in infection and sialolithiasis of this particular 
gland. 

The treatment of sialolithiasis and the subsequent infection of the gland, 
duet, and adnexa involves antibiotic therapy and surgical removal of the 
sialolith. Sometimes it is necessary to remove the gland itself, but most 
sialoliths can be removed via the intraoral approach, with conservation of the 
gland. The greatest percentage of sialoliths form within the duct. 

The ease to be presented is one in which a large sialolith was in the 
anterior portion of the gland and in which there had been considerable in- 
fection and fibrosis of gland tissue adjacent to the sialolith. It was deemed 
advisable to excise the gland and sialolith in one extraoral operation. 


Case Report 


On March 1, 1955, C. S., a 56-year-old Caucasian man, was referred to me by his 
physician for diagnosis and treatment of an acute infection of the right submaxillary space. 


Past Medical History.—The patient’s past history disclosed that he had been a 
known diabetic for the past ten years. This condition was controlled by insulin therapy 
for the first three years and had been partly controlled by diet since that time. He had 
developed gangrene of the right leg seven years before and a toe had been amputated at 
that time. He gave a history of a rash type allergic reaction to penicillin therapy three 
years ago which was controlled by antihistamine therapy. 

History of Present Illness.—Over a period of one and one-half to two years, the 
patient was conscious of a slight swelling in the right submaxillary gland area. At no 


* *Member of the oral surgery staff, Huntington Memorial Hospital and St. Luke Hospital, 
Pasadena, California. 


808 











SURGICAL REMOVAL OF LARGE SIALOLITH 809 


9 


me 
ber 8 

ie did this swelling become acute or produce other general or local symptoms. Since 
ere were no acute symptoms, he had not sought professional consultation regarding this 
largement. On Feb. 25, 1955, the patient became aware of a sudden increase in size of 
which continued to enlarge and produce pain, loss of appetite and ability to 
and an increase in body temperature. 


is area, 


eep, difficulty in breathing and swallowing, 





Fig. 1.—Photograph showing chronic enlargement of submaxillary salivary gland after acute 
cellulitis has subsided. 





Fig. 2.—Radiograph showing sialolith in area of submaxillary gland. 
Head and Neck Examination.—Examination revealed a cellulitis of the right face and 
neck with an indurated, oval-shaped mass in the center of the generalized swelling (Fig. 


1). The firm mass represented the greatly enlarged submaxillary salivary gland. Digital 


pressure elicited a sharp, lancinating pain. 

The overlying skin was taut and markedly inflamed in appearance. 
lymph nodes were somewhat obscured due to the cellulitis, but the anterior and posterior 
cervical chain of lymph nodes was enlarged to palpation. The patient, who was in 


The regional 
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apparent pain, was nauseated and febrile. His temperature, orally, was 103.2° F. The 
oral examination disclosed severe edema of the floor of the mouth on the right side, with 
an ectatie right Wharton’s duct. 

Roentgen Examination.—A lateral roentgenogram of the right mandible showed a 
large, round, radiopaque mass, measuring 1.5 em. in diameter, lying at the inferior border 
of the mandible approximately 1.0 em. anterior to the posterior border of the ramus of the 
mandible (Fig. 2). In posteroanterior views of the mandible, this mass is seen lying just 
lingual to the mandible at its inferior border. Occlusal films, taken in a routine manner, 
fail to show this mass. The mass is the density of bone and is believed to represent a 
large sialolith in the anterior lobe of the right submaxillary salivary gland. 

Impression: Sialolithiasis of the anterior lobe of the right submaxillary salivary gland 

On March 7, 1955, the patient was admitted to St. Luke Hospital. Terramycin, 500 
mg. in 1000 ¢.c. of normal saline, was given intravenously on admission. The patient was 
then started on Terramycin, 250 mg. every four hours, orally thereafter. 

Laboratory Findings.—On March 8, 1955, the laboratory findings were essentially 
negative. The red blood count was 5,500,000, and the white blood count was 7,950, with 
68 per cent polymorphonuclear, 3 stabs, lymphocytes 28 per cent, and monocytes 1 per 


cent. Serology was negative. Fasting blood sugar was 155 mg. per cent. 


Fig. 3.—Photograph showing the sialolith visible during surgery. 


Operation.—On March 9, 1955, the right submaxillary gland was still greatly en- 


larged, but the surrounding cellulitis had subsided. 

The patient was given routine preoperative medication and was anesthetized with 
intravenous Pentothal sodium and nasoendotracheal nitrous oxide-oxygen. The operative 
area was prepared and draped in a normal manner. A skin incision was made, with a 
scalpel, parallel to and 3 em. below the inferior border of the right mandible. The incision 
was 7 cm. in length and centered over the submaxillary gland. It was carried through the 
skin, superficial fascia, platysma, and deep cervical fascia. By sharp and blunt dissection, 
the gland was carefully freed from its surrounding fascial envelope. 

The gland was found to be adherent in its anterior surface to the posterior surface 
of the mylohyoid muscle. The anterior portion, near its junction with Wharton’s duct, 


was enlarged and firm to palpation. 
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The external maxillary artery pierced through a convolution in the posterior lateral 
spect of the gland and was not easily dissected, so it was sectioned on either side of the 
and and tied with 000 chromic catgut sutures. 

With the aid of dissection scissors, the posterior three-fourths of the gland was 





<cised from the anterior section, containing the large sialolith, which was fibrosed to 
e surrounding tissue. The large sialolith, measuring 1.5 em., was enucleated from its 


ypt (Fig. 3). This made visualization and careful dissection of the remaining fibrosed 
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Fig. 4.—Photograph showing sialolith and submaxillary gland. 


TELAT 


Fig, 5.—Photograph of sialolith, 





area of the gland more accessible. When this portion of the gland was dissected free, the 
attachment to Wharton’s duct became visible and was severed by scissors 1 em. from its 
attachment to the gland. The portion of the duct which remained was held by a Kelly 


forceps and tied with a 000 catgut suture. 
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At this point, the cavity which remained was inspected for bleeding points, which 
were grasped with hemostats and electrocoagulated. A continuous suture of plain 000 
catgut was used to close the deep fascia. A one-quarter inch Penrose drain was inserted 
deep into the wound and allowed to project from the wound. 

The superficial fascia and platysma were closed with interrupted 000 catgut sutures; 
approximately eight 0000 Dermalon interrupted mattress sutures were used to evulse and 
close the skin incision. The wound was pressed firmly to express fluid and air from the 
wound cavity. The Penrose drain was sutured to the skin. A petrolatum gauze strip 
was placed over the wound and a pressure pack was applied over this. 

The blood sugar immediately before surgery was 158 mg. per cent and immediately 
following surgery it was 157 mg. per cent. At the end of surgery Terramycin, 500 mg. in 
1 liter of normal saline, was given intravenously. 


Pathology Report.— 

Gross: The specimen consisted of (1) a nodular, roughly oval gland measuring 4.0 by 
2.5 by 2.0 em., (2) a second, smaller section of the gland, which appeared more fragmented, 
fibrous, and hemorrhagic, measuring 0.8 by 1.0 em., and (3) a roughly spherical grayish 
vellow concretion having a diameter of 1.5 em. (Figs. 4 and 5). The gland’s capsule 
appeared intact, with the exception of one end which appeared to have been dissected. 
The smaller fragment had the proximal portion of Wharton’s duct emerging from it. 

Microscopic: The sections of submaxillary salivary gland tissue showed several irregular 
lobules of parenchyma within a fibrofatty stroma. There was an intense interstitial round- 
cell inflammatory exudate consisting mainly of plasma cells and lymphocytes, with some 
polymorphonuclear leukocytes. There also were considerable interstitial fibrosis and 
edema. In some areas the cellular exudate was organized into small lymphoid follicles. 
Many of the secondary duct branches were distended with reticulated mucoid material 
in which there were scattered epithelial cells and blood cells. There was no evidence of 
malignant change. The areas of fibrous and fatty tissue showed an intense chronic in- 
flammatory reaction which was largely perivascular and accompanied by dense fibrous 
connective tissue proliferation. No major duct was identified. However, the concentric 
laminations of fibrous and inflammatory tissue in one area suggest the outline of a duct 
which is completely stenotic. In another field a small, incompletely epithelial-lined 
channel adjacent to a mass of calcareous material was compatible with a small tributory 





duet and sialolith. 
Diagnosis: 
1. Sialolith, right submaxillary salivary gland. 
2. Sialitis, chronic, right submaxillary salivary gland. 


Summary 
A ease of sialolithiasis of the submaxillary salivary gland is presented. 

Beeause of the size and anatomic location of the sialolith, the amount of in- 
fection present, the history of chronie infection and enlargement of the 
gland, and the patient’s general condition, it was deemed advisable to remove 
the entire gland and sialolith in one extraoral operation. Following surgical 
excision, healing was uneventful. 
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2. Thoma, Kurt H.: Oral Surgery, St. Louis, 1952, The C. V. Mosby Company. 
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ODONTOGENIC FIBROMA 
Water R. Drxon, D.D.S., AND JosEPH Ziskinp, M.D., New ORLEANS, La. 


N ODONTOGENIC fibroma is a rare benign central tumor of the jaw. 

This tumor is composed of mature connective tissue which arises from 
either the embryonic tissue of the dental papilla or the dental follicle. In 
adults it may develop from the periodontal membrane.’ It has often been 
classified as a central fibroma, which tumor, however, arises from the endosteum 
and may develop in areas of the jaws which are nontooth-bearing.? It is dis- 
tinguished from the latter tumor in that odontogenic fibromas usually, but not 
always, contain epithelial structures which are remnants of the enamel organ.’ 
Furthermore, if caleified material is present, it is more reminiscent of dental 
tissue than bone. Thoma’ has also referred to this tumor as a simple, soft odon- 
toma. Because of the unusual occurrence of this type of tumor in the jaw, the 
following case is reported. 

Case Report 

M. F., a 39-year-old white man, was admitted to this hospital with the diagnoses of 
asthma, chronic sinusitis, and possible bronchiectasis. Dental examination revealed moder- 
ately severe and generalized periodontoclasia. Oral hygiene was poor. Moderate dental caries, 





Fig. 1.—X-ray appearance of unerupted left lower third molar with associated radiolucent 
esion. 


caleulus on teeth, and torus mandibularis were noted. The lower left third molar was un- 
erupted, with the crown at a mesial inferior angle, and appeared encysted (Fig. 1). The 
rest of the physical examination and the laboratory findings were irrelevant. 


, From the Dental Service and Clinical Laboratory, Veterans Administration Hospital, 
New Orleans, Louisiana. 

_ Reviewed in the Veterans Administration and published with the approval of the Chief 
Medical Director. The statements and conclusions published by the authors are the result 
of | oa nag study and do not necessarily reflect the opinion or policy of the Veterans Ad- 
ministration, 
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Treatment.—The lower left second and third molars were extracted under loca] 
Xylocaine anesthesia on Sept. 12, 1955. The erupted molar was extracted first and a small 
area of bone was removed from the posterior covering of the third molar, which was then 


extracted easily. It was observed that the apparent sac was firm to the touch, heavy, and 


of a solid consistency, whereas the usual cystic sac has a tendency to rupture or tear easily. 


Fig. 2.—X-ray appearance showing early filling of radiolucent area ten days following 
removal of tumor. 


r 


Fig. 3. 
Fig. 3.—Low-power view of tumor showing circumscribed solid lesion. 
Fig. 4.—General appearance of tumor, showing fibrocellular connective tissue. 


The mass was removed easily with a minimum of blunt dissection. The cavity was thoroughly 
eyretted and filled lightly with iodoform gauze. The tissue was approximated with 000 silk 


sutures. When the patient returned the following day the temperature was 99.0° F. and 
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noderate swelling was noted. The iodoform gauze dressing was changed on the first post- 
yperative day and then every other day for ten days at which time it was discontinued. X-ray 
‘xamination now revealed early filling of the defect (Fig. 2). The patient was seen at 
frequent intervals until Dee. 7, 1955, and during this time gave no complaints relative to 
his area. Healing was uneventful. 

The specimen was a solid, well-cireumscribed mass, measuring approximately 2.5 by 1.5 
by 1. em. (Fig. 3). No alveolar mucosa was present. The cut surface was dense and grayish 
The unerupted tooth was also removed and sent with the tumor mass for pathologic 
The essential histologic picture 
inflam- 


white. 
‘xamination. It was an intact and well-formed molar tooth. 
f the tumor was that of mature fibrous connective tissue (Fig. 4). No areas of 
mation were present. The connective tissue cells were fairly uniform in size and spindle- 
shaped in type. Occasionally a few small nests and strands of epithelial cells were seen 
Fig. 5). They were polyhedral in shape and contained large, oval, dark-staining nuclei. 


These resembled remnants of the enamel organ (Fig. 6). 


“ 





Fig. 5. Fig. 6. 


Fig. 5.—Section of tumor with strands of epithelial cells consistent with adamantine 


epithelium. 
Fig. 6.—Nests of epithelium resembling remnants of enamel organ. 


Comment 


When the mesenchymal tissue which takes part in the formation of a tooth 
becomes neoplastic, interference with odontogenesis does not necessarily take 
place.* Normal eruption of the tooth from which the tumor develops occurs 
frequently. X-ray examination is thus very important. It reveals a radiolucent 
area which may be interpreted as an odontogenic cyst. The relation to the 
roots of a tooth suggests odontogenic origin. Because of remnants of adaman- 
tine epithelium, the resemblance to a fibroadamantoblastoma is noted. The 
epithelium is not an important feature of an odontogenic fibroma because it 
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does not proliferate, and thus does not acquire tumor potentialities. Since the 
cells from which odontogenic fibromas arise may differentiate specifically, cemen- 
ticles may develop and thus a cementoblastoma or cementoma may be formed. 
Further, if a fibroma deposits dentine, a dentinoma may develop. Surgical ex- 
cision is the treatment of choice. 


Summary 


Odontogenic fibromas are rare tumors occurring in the jaws and are related 
to the roots of a tooth. They are benign tumors and should be enucleated with 
expected good results. If calcified tissue is formed, a cementoblastoma or den- 


tinoma may result. 
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FIBROUS DYSPLASIA OF THE MAXILLA, LEONTIASIS OSSEA TYPE 


Report of a Case With Surgical Treatment 


Marsu Rosrnson, D.D.S., M.D.,* anp Leo J. Focen, D.D.S.,** 
Santa Monica, CALIF. 


HE purpose of this article is to call attention to the fact that under the 

name leontiasis ossea there are grouped cases of Paget’s disease and poly- 
stotie fibrous dysplasia of bone. The latter is amenable to conservative surgi- 
val and prosthetie treatment. The diagnosis can be suspected from the roent- 
venograms and confirmed by biopsy. 

The case to be deseribed produced marked deformity of the skull, such 
as is seen in leontiasis ossea, but was due to polyostotie fibrous dysplasia. Since 
1937, the work of Albright, Lichtenstein, Jaffe, and others has greatly clarified 
the coneept of generalized bone disease that may affect the jaws. The term 
polyostotic signifies that multiple bones are involved, and fibrous dysplasia 
denotes that some abnormality has occurred in development of the cells which 
is arrested and the fibrous tissue stage of bone formation. The patient was 
a 60-year-old woman who, throughout her life, had been denied definitive oral 
surgical and prosthetie rehabilitation. 


Case Report 

Mrs. I. S., a 60-year-old white housewife, came to the office Feb. 23, 1953, complain- 
ing of protrusion of the upper jaw (Figs. 1 and 2). She stated that her present con- 
dition had gradually developed until she was 14 years of age. There had been no change 
since that time. During her adult life she had sought help for her deformity from all 
types of practitioners. She had been discouraged from having any treatment. Various 
diagnoses had been suggested but no biopsy had been performed. 

Physical examination revealed a well-developed, well-nourished white woman, appear- 
ing her stated age. There was no abnormal cutaneous pigmentation. The face showed a 
marked protrusion of the maxilla, with a thin upper lip not capable of covering the maxillary 
anterior teeth (Fig. 3). 

Intraoral examination revealed a normal mucosa covering an expanded maxillary 
alveolar process. There were faulty restorations present on the right second premolar and 
first molar teeth. Palpation revealed the massive overgrowth of the maxilla to be firm and 
nontender. The mandible appeared normal, except that it was small in size with the left 
second and third molars and right second molar teeth missing. With the teeth occluded 
only four teeth came into contact. There existed an overjet of 1.6 cm. 

Examination of the heart revealed a split first sound at the apex, with a regular 
rate and rhythm and no murmurs. The pulse was 100 and the blood pressure was 195/95. 
The lungs were clear. Her reflexes were equal and active. The laboratory reported a serum 
calcium of 10.6, phosphorus of 7.9, and an alkaline phosphatase of 33 phenol units. The 


routine blood and urine examinations were normal. 

*Professor and Head, Oral Surgery Department, University of Southern California, School 
of Dentistry. 

**Member of Tumor Board, University of Southern California, School of Dentistry. 
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Fig. 1. Fig. 2. 


1 and 2.—Preoperative photographs taken March 5, 1953. Note protrusion of the 
expanded maxillary alveolar process. 








Fig. 3.—Intraoral preoperative photograph showing fibrous dysplastic expanded maxillary 
alveolar process. 





Fig. 4.—Intraoral roentgenographs taken Feb. 23, 1953. Note the loss of normal bone pattern 
of the maxilla and replacement with a “ground-glass” appearance, 
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Intraoral roentgenograms (Fig. 4) showed a marked enlargement of the maxilla. 
There was a loss of the normal trabecular pattern and a ‘‘ground-glass’’ appearance, with 
mottling due to irregular nodular regions of increased sclerosis alternating with rarefied 


regions. 


> 
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Fig. 5.—Photomicrograph of biopsy specimen taken March 5, 1953, showing richly 


cellular connective tissue and inadequately calcified osseous tissue, which appears to be formed 
by metaplasia of the existing connective tissue. 


On March 5, 1953, a biopsy specimen was taken from the buccal surface of the right 
expanded maxilla. The periosteum was found to be a thin fibrous sheet and noteworthy 
only in its lack of periosteal reaction. The bone was cut easily with hand pressure on the 
chisel. The soft, reddish, gritty bone bled freely. Microscopic examination (Fig. 5) showed 
the basic tissue to be richly cellular, highly collagenous, connective tissue in whorled arrange- 
ment. There were many thin-walled, small-caliber blood vessels. The trabeculae had a 
random distribution and were variable in size and contour. They stained red with hema- 
toxylin-eosin stain, as compared to the blue of lamellar bone. This inadequately calcified 
osseous tissue appeared to be formed by metaplasia of the existing connective tissue, and not 
hy osteoblastic activity. There were many basophilic multinucleated giant cells. Diagnosis: 
Fibrous dysplasia. 

Casts were made and mounted on an anatomic articulator by means of the face-bow. 
The surgical plan was made in a similar manner to any maxillary immediate denture. A 
clear acrylic surgical splint was made. 

On April 9, 1953, in the outpatient surgery department, the patient was given 5 c.c. 
of sodium pentobarbital intravenously. Under deep block and infiltration local anesthesia, 
the maxillary teeth were extracted. The mucoperiosteum was elevated from the labial and 
bueeal surfaces, as well as the palatal surface, for about 2 em. from the crest of the ridge. 
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With a % inch chisel, the fibrous dysplastic bone was reduced on the labial and buccal 
surfaces to a depth of about 1 cm. The nasopalatine vessels and nerves were ligated and 
severed. The crest of the ridge was moved palatally approximately 1 cm. The excess 





Fig. 6. Fig. 7. 


Figs. 6 and 7.—Photographs of patient taken two years postoperatively, with first dentures 
in place. 


mucoperiosteum was trimmed. The wound was closed with interrupted silk sutures and the 
surgical splint was inserted. The patient made an uneventful recovery. On Aug. 6, 1953, 
a full maxillary denture was constructed. The patient has been examined periodically 
during the past two years. She is still wearing the first denture and the prosthodontist 
states that it does not need relining (Figs. 6 and 7). 


Summary 
A ease of polyostotic fibrous dysplasia of the maxilla is presented. The 
diagnosis ean be made by means of a biopsy in the dental office. Dentists should 
familiarize themselves with this disease, as it can be adequately treated by con- 
servative surgical and prosthetic techniques. 
3003 SANTA MONICA BLvp. 
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ANGIOSARCOMA 
Report of a Case 
Harris BLAKE, D.D.S.,* anp Frep S. Buake, D.D.S.,** Paterson, N. J. 


ARCOMA has been defined as a tumor arising from connective tissue and 

retaining most of the general characteristics of that tissue. These tumors 
are pre-eminently characterized by the rapid growth of their cells, and this in 
itself brings about the morphologie differences between them and corresponding 
benign tumors arising from similar structures in the connective tissue. The 
malignant character of the tumor is evident in the infiltrating, destructive man- 
ner of its growth when it is well established, but in the beginning it may be 
diffieult to recognize this. In these tumors there is usually one type of cell 
which predominates and the name of the tumor is derived from this variety of 
eell, 

The angiosarcoma is a malignant form of the hemangioma. Its appearance 
is not radically different from the nonmalignant form; however, there is usually 
a history of rapid growth and the tumor is poorly delimited and fades out into 
the surrounding tissue. The angiosareoma is differentiated from its benign 
analogue by the presence of mitotie figures in areas in which there is no inflam- 
mation. It is this distinguishing characteristic which gives the tumor the poten- 
tialities of malignaney and it must be treated as such. 


Case Report 


A 26-year-old white man was referred on July 10, 1952, for examination of a lesion 
on the ridge of the left mandibular first molar area. The patient stated that the left lower 
second premolar and first molar had been extracted six years previously and that recovery 
had been uneventful. The space had never been replaced by a restoration. The patient 
first became aware of the lesion one month prior to examination, and it had increased in 
size since that time. There was no pain or discomfort. 


Examination.—-The patient appeared to be a well-developed, normal young man in no 
distress. Extraoral examination was essentially negative. There were no swellings or pal- 
pable lymph nodes. Intraoral examination revealed a soft tissue mass, measuring approxi- 
mately 1.0 em. in diameter, attached by a wide base to the ridge on the left mandibular 
first molar area. The lesion was lobular in appearance, round in shape, and red in color. 
It was soft, but firm in consistency. It was not painful, but appeared to be highly vascular. 
The mucous membrane covering the lesion was ulcerated, probably from the trauma caused 
by mastication (Fig. 1). Oral hygiene and general appearance of the mouth were good. 





*Acting Attending Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey. 

**Adjunct Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey; Instructor in 
Oral Surgery, Albert Einstein College of Medicine; and Assistant Visiting Oral Surgeon, Bronx 
Municipal Hospital Center, Bronx, New York. 
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With a % inch chisel, the fibrous dysplastic bone was reduced on the labial and buccal 
surfaces to a depth of about 1 cm. The nasopalatine vessels and nerves were ligated and 
severed. The crest of the ridge was moved palatally approximately 1 cm. The excess 





Fig. 6. Fig. 7. 


Figs. 6 and 7.—Photographs of patient taken two years postoperatively, with first dentures 
in place. 


mucoperiosteum was trimmed. The wound was closed with interrupted silk sutures and the 
surgical splint was inserted. The patient made an uneventful recovery. On Aug. 6, 1953, 
a full maxillary denture was constructed. The patient has been examined periodically 
during the past two years. She is still wearing the first denture and the prosthodontist 


states that it does not need relining (Figs. 6 and 7). 


Summary 
A case of polyostotic fibrous dysplasia of the maxilla is presented. The 
diagnosis ean be made by means of a biopsy in the dental office. Dentists should 
familiarize themselves with this disease, as it can be adequately treated by con- 
servative surgical and prosthetic techniques. 
3003 SANTA MOoNIcA BLvD. 
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ANGIOSARCOMA 
Report of a Case 
Harris Buake, D.D.S.,* aNnp Frep S. Buiake, D.D.S.,** Paterson, N. J. 


ARCOMA has been defined as a tumor arising from connective tissue and 

retaining most of the general characteristics of that tissue. These tumors 
are pre-eminently characterized by the rapid growth of their cells, and this in 
itself brings about the morphologie differences between them and corresponding 
henign tumors arising from similar structures in the connective tissue. The 
malignant character of the tumor is evident in the infiltrating, destructive man- 
ner of its growth when it is well established, but in the beginning it may be 
difficult to recognize this. In these tumors there is usually one type of cell 
which predominates and the name of the tumor is derived from this variety of 
cell. 

The angiosareoma is a malignant form of the hemangioma. Its appearance 
is not radically different from the nonmalignant form; however, there is usually 
a history of rapid growth and the tumor is poorly delimited and fades out into 
the surrounding tissue. The angiosarcoma is differentiated from its benign 
analogue by the presence of mitotie figures in areas in which there is no inflam- 
mation. It is this distinguishing characteristic which gives the tumor the poten- 
tialities of malignaney and it must be treated as such. 


Case Report 


A 26-year-old white man was referred on July 10, 1952, for examination of a lesion 
on the ridge of the left mandibular first molar area. The patient stated that the left lower 
second premolar and first molar had been extracted six years previously and that recovery 
had been uneventful. The space had never been replaced by a restoration. The patient 
first became aware of the lesion one month prior to examination, and it had increased in 


size since that time. There was no pain or discomfort. 


Examination.—-The patient appeared to be a well-developed, normal young man in no 
distress. Extraoral examination was essentially negative. There were no swellings or pal- 
pable lymph nodes. Intraoral examination revealed a soft tissue mass, measuring approxi- 
mately 1.0 em. in diameter, attached by a wide base to the ridge on the left mandibular 
first molar area. The lesion was lobular in appearance, round in shape, and red in color. 
It was soft, but firm in consistency. It was not painful, but appeared to be highly vascular. 
The mucous membrane covering the lesion was ulcerated, probably from the trauma caused 
by mastication (Fig. 1). Oral hygiene and general appearance of the mouth were good. 


*Acting Attending Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey. 

** Adjunct Oral Surgeon, Barnert Memorial Hospital, Paterson, New Jersey; Instructor in 
Oral Surgery, Albert Einstein College of Medicine; and Assistant Visiting Oral Surgeon, Bronx 
Municipal Hospital Center, Bronx, New York. 
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Roentgenographic Examination.—Periapical and lateral jaw roentgenograms showed a 
slight fuzzy, scooped-out appearance of the cortical bone in the lower left first molar area 
(Fig. 2). 

A preoperative diagnosis of giant-cell epulis was made. 


Fig. 2.—Roentgenogram showing fuzzy appearance of bone in the area of the lesion. 


Operation.—On July 14, 1952, the patient was premedicated with 1.5 gr. Seconal and 
anesthetized with 2 per cent Xylocaine and epinephrine 1:50,000. An incision was made cir- 
cumseribing the tumor buccaily and lingually. The tumor was then separated from the under- 
lying bone with a periosteal elevator and removed en masse. The area was extremely vas- 
cular and the bleeding was controlled by the use of silk sutures and Adrenalin gauze packs. 

Pathologist’s Report.—Dr. Margit Freund reported that microscopic examination of the 
specimen showed a tumor made up of endothelial-lined vascular spaces of various sizes. It 
was cellular, and not infrequently mitotic figures were seen. Toward the surface it extended 


to the covering epithelium, and it was seen between bony particles at the site of removal. 
The surface was ulcerated and inflammatory cells extended into the tumor (Figs. 3 and 4). 


A diagnosis of ulcerated angiosarcoma (with possibility of incomplete removal) was 


made. 
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Fig. 4. 


3.—Photomicrograph of section of tumor showing endothelial-lined channels. 
4.—Photomicrograph of section of tumor showing mitotic figures. 
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Course.—The postoperative course was uneventful. In view of the pathologist’s report 
and the potentialities of the lesion, however, a second operation was performed. 


Second Operation.—-On Aug. 7, 1952, the patient was prepared by sedation with 1.5 gr. 
Seconal and anesthetized with 2 per cent Xylocaine. The lower left second molar was re 
moved and a block of soft tissue and bone was removed from the area of the second molar 
forward to the distal surface of the first premolar and from the buccal through to the lingual 
areas to a depth of approximately 5 mm. (Fig. 5). The bone wound was smoothed anid 
cleared of all debris, and the buccal and lingual flaps were sutured with 000 silk sutures. 


Fig. 5.—Photograph of specimen from second operation. 


Pathologist’s Report.—The pathologist reported that microscopic examination of the 
entire material (except the tooth) showed no remnants of the tumor which appeared to have 


been removed completely previously. The bone was well preserved. 


Course.—The postoperative course was uneventful. A slight swelling of the left side 
of the face developed but gradually subsided. The patient experienced very little pain or 
distress. The sutures were removed on the sixth postoperative day. 

One month after operation the patient was inducted into the United States Army. 
Two years later, on Dec. 8, 1954, the area was examined and there was no clinical or roent- 


genologic evidence of recurrence of the lesion. 


Comment 

A tumor that is very rarely seen in the oral cavity has been described. 
Examination of the medical and dental literature by the Reference Division 
of the Armed Forces Medical Library shows only two previously reported cases 
of angiosarecoma of the jaws. 

This unusual tumor is characterized by endothelial-lined vascular spaces 
and the presence of mitotic figures with invasive potentialities in areas in which 
no inflammation is present. In this latter respect, it differs from the benign 
angioma and must be classified as a malignant lesion. Without histologic exam- 
ination, a ease of this type could easily be misdiagnosed, which could lead to 
serious consequences. 
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MYXOFIBROMA OF THE MAXILLA 


Martin FEINGOLD, B.S., D.D.S., Huntinetron, N. Y. 


HE myxoma is usually a central tumor which may perforate the bone and 

form a visible distortion of the normal features. Most myxomas of the 
jaws are of odontogenic origin, but it is difficult to distinguish these from 
those of osteogenic origin. Thoma! states: ‘‘As clinical criteria, we may use 
the occurrence away from the tooth-bearing part of the jaw and the rather 
more malignant behavior as signs of the osteogenic type, which resembles 
that encountered in other parts of the skeleton.’’ The odontogenie tumor is 
benign and rarely oceurs if totally enucleated. 

Most myxomas of the jaws are formed from the mesenchymal part of the 
tooth germ, rather than from osteogenic cells. The cellular elements of a 
myxoma are similar to the stellate and spindle-shaped cells of the dentine 
papilla and dental follicle of the tooth germ. The tumor also may be con- 
sidered a fibroma that was derived from mesenchymal cells of the tooth germ, 


such as the periodontal membrane, and has undergone a myxomatous degen- 


eration or change. 


Case Report 


L. C. Y., a 36-year-old Korean man, came to the dental clinic of the 8076 Mobile 
Army Surgical Hospital on April 28, 1952, with a complaint of pain in the left maxillary 
molar region. This pain had been present for two months and was getting more severe. 

His past history and family history were essentially negative, or could not be as- 
certained because of a language barrier. 

Physical examination revealed a normal, healthy man in no acute distress. Intra- 
oral examination revealed a comparatively hygienic mouth with no apparent evidence of 
disease. 

Radiographs of the left maxillary premolar and molar region revealed a well-circum- 
scribed, radiolucent area involving the apices of the first and second premolars and first 
molar. The palatal root of the first molar appeared to be fractured transversely midway. 
(The patient could give no history of a blow in this region.) The periodontal membrane 
of the three teeth was not-intact (Fig. 1). These three teeth reacted as nonvital to tests 
with gutta-percha and ethyl chloride (the only means available). 

Impression: Radicular cyst, left maxilla. 

Treatment.—Under local infiltration anesthesia, a vertical incision was made in the 
mucus membrane mesial to the left cuspid. A mucoperiosteal flap was elevated from the 
cuspid to the third molar. The alveolar bone was found to have an eggshell appearance 
and was easily removed from the necks of the teeth to the inferior border of the zygoma. 
The premolars and the first molar were then extracted (Fig. 2). A grayish white mass of 
tissue was encountered and an attempt was made to remove it. It extended well into the 
antrum and was quite adherent. A portion of this tissue was excised and submitted to 


826 











me 9 MYXOFIBROMA OF MAXILLA 827 


e laboratory for biopsy. The mucoperiosteal flap was then replaced and sutured in po- 
tion with interrupted 000 silk. A Water’s position x-ray picture was taken which re- 
ealed a marked clouding of the left maxillary antrum (Fig. 3). Definitive treatment 
as delayed, pending the laboratory report on the tissue biopsy. The patient’s recovery 
is uneventful and the sutures were removed on the fourth postoperative day. 





Fig. 1. Fig. 2. 
Fig. 1 Preoperative apical radiograph showing radiolucent area at the apices of the 
teeth Note transverse fracture through the palatal root of the molar. 
Fig. 2.—Apical radiograph following the extractions and biopsy. 





Fig. 3.—Preoperative Water's -position x-ray picture showing marked clouding of the left 
antrum. 

Report on Tissue Examination.— 

Gross: The specimen consists of several irregular fragments of firm, white, trans- 
lucent tissue, the largest of which measures 2.5 em. 

Microscopic: Sections reveal a soft edematous fibrous tissue showing myxomatous 
changes. The nuclei are frequently small and shrunken. In some areas the nuclei appear 
to be of neural origin. A few small fragments of bone are also noted. 
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Diagnosis: Neurofibroma, with myxomatous degeneration of the left maxilla and 


antrum. 

The patient was admitted to the 8076 Mobile Army Surgical Hospital on May 25, 
1952. Laboratory examination disclosed no abnormalities. Preoperative orders called for 
600,000 units penicillin, immediately and twice daily; warm saline mouthwashes every 
two hours; and Nembutal, 1.5 gr. at bedtime. 

On May 26, 1952, one hour after the administration of 75 mg. Demerol and Von 
atropine sulfate, the patient received Pentothal anesthesia, with nitrous oxide-oxygen-ether 


anesthesia through an intratracheal tube. 


Fig. 4.—High-power photomicrograph showing a loose fibrillar network of eosinophilic fibers 
with small stellate cells with small, dark nuclei scattered sparsely throughout. 


An incision was made about 5 mm. above the gingival line from the central incisor 
to the third molar in the left maxilla, and a mucoperiosteal flap was elevated. The open- 
ing in the left maxilla previously made at the time of biopsy was enlarged by means of 
a back-biting rongeur forceps to enter the antrum. By means of periosteal, elevators and 
large curettes, the entire antral contents were separated with ease from the walls of the 
antrim. The tissue was found to be very adherent to the floor of the antrum in the region 
of the alveolar process, Sharp dissection was employed here. A naso-antral opening was 
then made through the inferior meatus of the nose. The antrum was packed with a long 
strip of petrolatum gauze and one end was drawn through the naso-antral opening and 
the left nostril. The intraoral mucoperiosteal flap was then sutured back into position 
with interrupted silk sutures. 

The patient was treated postoperatively with 600,000 units penicillin, twice daily; 
codeine sulfate, 0.03 every four hours as needed; and warm saline mouthwashes every two 
hours, starting twelve hours postoperatively. Cold packs to face, for fifteen minutes every 
-hour, and multivitamins were prescribed. The patient had little edema and discomfort. 
His condition good, he was given 1, gr. morphine sulfate intramuscularly for pain, and the 
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ral packing was removed through the nose on the second postoperative day. A Water’s 
ition x-ray picture showed clearing of the antrum. On the fifth postoperative day the 
raoral sutures were removed, The patient was discharged as cured on May 31, 1952. 

Report on Tissue Examination.— 

Gross: There are two white, slick, cartilage-like, irregular-shaped masses of tissue 
ch measure 2 by 2.5 by 1.5 em. and 4 by 3 by 1.5 em., respectively. 

Microscopic: Sections of the tissue show a homogeneous pattern which consists of a 
ry loose fibrillar network of eosinophilic fibers with small stellate cells with small dark 
clei scattered sparsely throughout. There are rare small groups of chronic inflammatory 
Is (Fig. 4). 

Diagnosis: Myxoma of left maxilla. 

Comment: A biopsy specimen of the lesion was received at this laboratory on April 

Ss, 1952. It has been reviewed and the diagnosis of ‘‘ fibroma with myxomatous degenera- 
m, left maxilla’? has been confirmed. The present specimen is somewhat different, 
icroscopically. 

A report confirming the diagnosis of ‘‘myxofibroma’’ was later received from the 
\rmed Forces Institute of Pathology with the comment: ‘‘The possibility of odontogenic 
rigin must be considered.’’ 

Conclusion 

A ease of fibromyxoma of the maxilla with invasion of the antrum is 
presented. There were no clinical signs of a tumor mass or pathology. This 
tumor was probably of odontogenic origin because of its proximity to the 
tooth. It was also found to be very adherent to the floor of the antrum only 
in the region of the alveolar process. If such a tumor is removed completely, 
its tendeney to recur is rare. 

Because of the exigencies of war, further follow-up of this case was not 
feasible. 

Reference 
l. on H.: Oral Pathology, ed. 2, St. Louis, 1950, The C, V. Mosby Company, pp. 
293-1297. 
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SALIVARY CALCULUS IN STENSON’S DUCT 
Report of a Case 


HERMAN TuRNER, D.D.S., M.S.,* Sr. Louis, Mo. 


HRONIC inflammation of the major salivary glands is most often caused 

by obstruction of the ducts. Kinking, stricture, organic plugs, or (more 
often) salivary caleulus can cause this obstruction. The submaxillary gland is 
most frequently involved by this process; less frequently the parotid gland 
and rarely the sublingual glands are involved. Although the mode by which 
these ecaleuli are formed has not yet been agreed upon, it appears that sapro- 
phytie actinomyeetes enter into the ducts of the glands and precipitate calcium 
salts by chemical action. Patients with duct obstruction usually complain of a 
painful swelling in the area of the involved gland. Symptoms usually are 
most marked at mealtimes. Examination will show a circumscribed, tender, 
firm swelling. Roentgenograms are an essential diagnostic aid in cases of ob- 
struction caused by ealeuli. Caleuli in the submaxillary and sublingual ducts 
are best revealed by an occlusal projection, whereas lateral jaw and antero- 
posterior projections are necessary to show involvement of the parotid duct. 

The treatment is surgical removal of the caleulus through an incision in the 
duct wall. Secondary infection causing acute inflammation with cellulitis and 
pus formation may complicate the picture. When this oecurs, the infection 
should be controlled before surgical intervention. 


Case Report 


A 42-year-old man was seen on May 14, 1952, complaining of swelling of the right 
cheek and irritation of this area by a partial denture. 

History of Present Illness.—The patient was well until two months prior to exam- 
ination, at which time he noticed a slight swelling on the inner aspect of the right cheek. 
He removed his upper partial denture, which he thought was responsible for the irritation, 
and the swelling receded. -One month later the swelling reappeared. The patient again 
removed his denture and, in addition, used hot moist compresses on his face until the swelling 
disappeared. One week prior to examination the swelling had recurred, and it had become 
slightly larger in the last few days. There was no pain associated with the lesion, but the 
patient felt uncomfortable. He stated that his throat felt dry and that there seemed to be a 
decrease in saliva secretion. A bad taste also was present. No increase in the size of the 
lesion or pain occurred at mealtimes. 


Physical Examination.—The patient was a well-developed, well-nourished white man 


in no acute distress, but rather apprehensive. 


*Instructor in Oral Surgery, St. Louis University Dental School. 
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A minimal swelling in the right buccal region was noted. The parotid gland was not 
nlarged, and there was no tenderness in this area. No cervical nodes were palpable. On 
traoral examination, a hard, circumscribed, tender nodule measuring 3 by 1 em. was noted 
ist posterior to the opening of Stenson’s duct. The papilla of the duct appeared normal. 





Fig. 1—Photograph of a periapical dental film which was placed in the buccal vestibule and 
exposed to show the stone in Stenson’s duct. 


7 


/ 
7 





Fig. 2. \ photograph of the posteroanterior projection through the head showing the stone 
lying diagonally in Stenson’s duct. 


lhe salivary flow through the secretory duct was diminished as compared with the flow 
from the uninvolved side, but the saliva was clear. A probe was passed into the duct and, 


after progressing about 1 em., a hard, gritty object was felt which prevented further ad- 
vancement of the probe. 
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Roentgenologic Examination.—A periapical dental film was placed in the right bue- 
cal vestibule and exposed. This film showed a large, oblong, radiopaque mass measuring 
2.7 by 0.9 cm., in the cheek (Fig. 1). A posteroanterior projection of the head disclosed 
the same mass which, on this view, appeared to curve medially at its anterior portion (Fig. 2). 


Impression.—Salivary calculus in right Stenson’s duct, causing partial obstruction. 


Treatment.—The patient was admitted to Jewish Hospital on May 15, 1952, fo: 
surgical removal of the salivary calculus. Complete physical examination showed nothing 
remarkable except for the salivary calculus. j 

On May 16, under local anesthesia, the caleulus was surgically removed through an 
intraoral approach. Premedication consisted of 3 gr. Nembutal and 600,000 units crystalline 
penicillin intramuscularly as a prophylactic measure. After preparing the operative site 
with tincture of Metaphen 1:1,000 and infiltrating with 2 per cent lidocaine and Adrenalin 
1:100,000, an incision was made through the buccal mocosa, buccinator muscle, and parotid 
duct. The incision extended from the meatus of Stenson’s duct posteriorly for about 3 em. 
The tissues were retracted and the calculus was visualized lying partly in the oral portion 
and partly in the masseteric portion of Stenson’s duct. Due to its extreme brittleness, it 
could not be delivered whole but broke into numerous fragments. These were carefully 
removed and the area was irrigated with warm saline solution. The buccal mucosa was 
closed with 000 black silk interrupted sutures, and a small rubber dam drain was placed 
through the anterior portion of the incision for drainage. 


Postoperative Course.—The patient developed moderate edema and pain, which was 
controlled with analgésics. Crystalline penicillin, 600,000 units daily, was continued for 
three days postoperatively. Two days after surgery the patient was discharged from the 
hospital and followed as an outpatient. Six days after operation the edema had subsided, 
there was no pain, and the sutures and drain were removed. Roentgenologic examination at 
this time revealed no signs of the salivary calculus previously reported. The patient was 
last seen two years postoperatively and was found to be free of all signs and symptoms of 
his previous illness. The duct opening appeared normal and the parotid gland functioned well. 


Discussion 


It is interesting to note that the patient’s only complaint was of a small 
swelling which was being irritated by a partial denture. Usually in cases of 
salivary duct obstruction the swelling is much larger, there is severe pain, 
especially at mealtimes, and not infrequently there is secondary infection. The 
lack of these classical symptoms can be explained by the fact that the calculus 
failed to block the duct completely. 


Summary 
A ease of salivary calculus of the right Stenson’s duct has been discussed. 
The caleulus was removed surgically and was followed by a cessation of signs 
and symptoms of the disease. 
Reference 
1. Thoma, K.: Oral Pathology, ed. 4, St. Louis, 1954, The C. V. Mosby Company. 











A QUICK, LESS TRAUMATIC TECHNIQUE FOR REMOVAL OF BONE 
IN IMPACTIONS 


CHARLES R. Suea, D.D.S., B.S., F.I.C.D., anp DonaLp R. WotFrorp, D.D.S., 
F.A.1.D., Jounstown, Pa. 


NE of the techniques for the removal of bone overlying impactions has 

been to cut away gradually a small amount of bone, in order to cut faster 
with less trauma. Another technique consists of removal of bone by outlining 
the incision with a bur and joining the bur holes with a chisel. 

With the new technique presented, a hollow-grinding chisel point is used. 
With this, it is possible to remove a plate of bone with four cuts. Removing the 
bone in this manner is faster and causes less trauma. Fig. 1 illustrates the old 
points (A and C) and the new points (B and D). The latter will penetrate 
further through the bone than the old ones. They are made hollow by grinding, 
which has the disadvantage of dulling quicker, but I feel that this is outweighed 


by the lessening of the operating time. 





The technique is illustrated in Fig. 2, which shows a horizontal impaction 
which was removed in six minutes. The first cut is illustrated in Fig. 2. This 


is followed by my parallel distal cut as shown in Fig. 3. These two cuts are then 
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Fig. 1. 








Fig. 3. Fig. 4. 


Fig. 6. 
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joined by two horizontal euts, forming a parallelogram of bone (Fig. 4), which 
is removed as shown in Fig. 5. The tooth then is split as shown in Fig. 6. 
First the distal part of the crown with the distal root is removed; then the 
mesial part of the crown is elevated. Fig. 7 shows the split tooth and the plate 
of bone which was excised. 

We hope that this method may be helpful in increasing the speed and 
efficiency of the surgeon in the removal of unerupted impacted mandibular 
third molars. 

600 JOHNSTOWN BANK & TRUST BLDG. 





THE USE OF GOLD PLATE FOR THE CLOSURE OF ORO-ANTRAL 
FISTULAS 
WiLu1AmM KE. Crouius, D.D.S., Panama City, Fua.* 
UCCESSFUL closure of oro-antral fistulas has been a perplexing problem 
to the oral surgeon, and up to the present time no method has been de- 
vised which will insure closure in every case. Different means of treating 
this condition inelude : 
Simple suture of the gum margins. 
Use of sliding flaps. 
. Hinged flaps. 
Pedicle flaps. 
Mechanical appliances, such as an obturator. 


Use of metal foil or plate. 


Most experienced oral surgeons seem to favor the use of a generous, full- 


thickness, palatal flap containing the major palatine artery, and it must be 
admitted that this method, well described by Thoma,’ rarely fails, provided 
that the maxillary sinus is free of infection. There are, of course, some ob- 
jections to this method, the most serious of which is the large wound remain- 
ing in the donor area which must heal by granulation and which, while doing 
so, is most unpleasant and even painful for the patient. In addition, patients 
who wear dentures are unable to do so during the healing process and the 
change in the contour of the palate frequently necessitates a new denture or 
revision of the previous one. 

It is because of these objections that I believe that a closure by means of 
a metal plate should always be tried first and that 24 carat gold is the metal 
of choice. 

This method of treatment is painless, causes a minimum of discomfort, 
enables the patient to wear a denture, and is easily accomplished. The sue- 
cessful closure of these fistulas by tantalum foil has been described by Me- 
Clung and Chipps,? and Budge* has treated a number of cases with tantalum 
plate. Both tantalum and gold, as well as other metals, have been proved 
compatible with body tissues. They do not oxidize and they are tasteless and 
sufficiently durable for the purpose. Twenty-four carat gold plate, however, 
is far superior to other metals in its properties of malleability, softness, and 


The opinions or assertions contained herein are the private ones of the writer and are 
not to be construed as official or reflecting the views of the Navy Department or the Naval 


Service at large (Art. 13 U.S.N. Regs.). 
*Captain (DC) USN, United States Navy Mine Defense Laboratory. 
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the ease with which it can be annealed. No attempts at closure of the oral 
fistula should be done until antrum infection has been controlled. Polypoid 
or eystie tissue should be removed from the sinus by curettage, a nasal win- 
dow should be constructed for irrigation and drainage, and the proper anti- 


hiotie should be preseribed. 


Technique 


Should the side containing the fistula be edentulous, an incision is carried 
along the erest of the alveolar ridge, bisecting the fistula and of sufficient 
length to extend at least 1 em. on either side of the bony opening. If teeth 
are present on either side of the opening, it is necessary to free the gingivz 
around the necks of the adjoining teeth, on both the buceal and palatal sides, 
in order to get adequate exposure. The soft tissue is then undermined with 
periosteal elevators so that, when retracted, the opening into the sinus is well 
exposed. All granulation tissue surrounding the area is removed down to 
the healthy bone. <A piece of 24 carat, 36 gauge, gold plate is cut to a size 
sufficient to overlap the opening in the bone by 2 or 3 mm. around its entire 
cireumference. The gold is annealed by heating to a cherry red color and 
quenching in water. It is then laid over the opening and burnished down 
snugly against the bone. The tissue flaps are returned to place over the gold 
and held in place without tension by several 000 silk sutures. No attempt is 
made to pull the tissue flaps into apposition and, in fact, all during the heal- 


ing process the gold is easily visible. Sutures may remain for about one week 


or until they appear to have lost their value. 

Most cases require from three to four weeks for healing, at the end of 
which time the gold is quite loose and is easily removed. The tissue on the 
oral or outer side of the metal does not close over, but it will be found that 
beneath the gold on the sinus side a bridge of healthy tissue has completely 
closed the opening. After the gold is removed, the remaining tissue flaps 
heal readily. The patient should be instructed to avoid blowing the nose or 
playing with the area of the fistula with the tongue during the healing period. 

We have successfully treated three cases, one of which was bilateral, and 
we had one failure. All four eases were chronic type fistulas with purulent 
antra. In order to compare the healing time between the pedicle flap opera- 
tion and the metal plate technique, the patient with the bilateral fistulas was 
treated on one side by means of a palatal pedicle flap and on the other side 
with a gold plate. The side treated with the pedicle flap had not healed com- 
pletely until six weeks later, while the side treated with the gold plate was 
well healed in less than four weeks. 

It is believed that the case which failed did so because the infection in 
the sinus was very active and had not been controlled before the start of 
treatment with the gold plate. We lost contact with this patient and thus 
were not able to repeat the treatment. 
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Summary 


A method of treating oro-antral fistulas by the use of 24 carat gold plate 
lor the closure of this type of 


to cover the opening in the bone is deseribed. 
defect, I believe that metal plate should always be tried and that 24 carat gold 


plate is the metal of choice. 
References 
1. Thoma, Kurt H.: Oral Surgery, ed. 2, St. Louis, 1952, The C. V. Mosby Company, Vol. 
2, p. 1627, 
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Periodontia 


THE RELATION OF THE PHYSICAL CHARACTER OF THE DIET TO 
THE PERIODONTIUM AND PERIODONTAL DISEASE 


A Collective Review 


Pau. N. Barr, D.D.S.,* Los ANGELES, CALIF. 


genes Y,'* Sherman,*” Pelzer,“ and O’Rourke®® have interpreted the 
physical consistency of the diet as operating almost exclusively through 
its mechanical cleansing action. They further imply that if the diet of modern 
man were similar to that of more primitive peoples little periodontal disease 
would exist today. 

Similar contentions, in regard to animals, ar» found in som: of the earliest 
literature on veterinary medicine.' More recently, MeCunn** stated: ‘‘Pyor- 
rhea is the commonest disease of the teeth and gums of the pet dog, which is 
house fed and pampered. Circumstantial evidence points to it being a disease 
caused by want of frictional work for the teeth and gums.” 

The physical consistency of a diet which requires vigorous mastication, in 
addition to its mechanical cleansing action, however, has a physiologic effect on 
the periodontium. This article, therefore, will be concerned with a review of 
the literature which deals with the mechanical and physiologic effects of the 
physical consisteney of the diet. 

One of the first experiments that indicated that a soft diet might cause 
periodontal disease in animals was reported by Ivy, Morgan, and Farrell.’ 
They reported that gastrectomized dogs that received a soft diet, which was 
adequate for nongastrectomized dogs, developed calculus. In addition, four of 
the seven dogs used showed early evidences of periodontal disease. 

Burwasser and Hill,* reporting on the effects of hard and soft diets in dogs, 
found similar results. The dogs on the soft diet showed pathologie changes in 
their gingivae and these changes were attributed to the impaction of food par- 
ticles and the lack of stimulation of the gingival circulation. 

King" reported similar results in the ferret, and Sognnaes** found similar 
results in rats and hamsters which were fed a purified, finely powdered diet 
containing all known nutritional essentials. Sognnaes attributed the great fre- 
queney with which these animals developed periodontal disease solely to the 


soft consistency of the diet. 


. _*Assistant Professor of Oral Pathology and Periodontics, University of Southern Cali- 
ornia. 
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Haber,’® working with children aged 4 to 12 years, whose diets were the same 
except for the physical consistency of the bread they consumed, found that the 
harder bread tended to prevent gingival disease. 

Haydak, Vivino, Bohfer, and Palmer’ placed five healthy adults on a soft 
diet which consisted of a daily mixture of one quart of pasteurized milk with 
100 mg. of light honey and fortified with additional vitamins. At the end of 
the experimental period, they found that four out of five of the persons con- 
cerned had a general hyperemia and redness of the marginal gingiva throughout 
the entire mouth, and a heavy, cheesy film covered their teeth and gingivae. 
From the preceding description, it must be assumed that little or no oral hygiene 
was practiced. Their experiment, however, was complicated by the fact that, 
due to the nature of the diet used, a dietary deficiency might have been present 
as a contributing cause of the periodontal disturbance. 

If the effects of the soft diets in the preceding experiments were due solely 
to the lack of mechanical cleansing action, it would seem that the periodontal 
lesions in these cases could have been prevented if proper oral hygiene, such as 
the use of the toothbrush in man or some object with a similar function in ani- 
mals, had been employed. 

This was confirmed, in animals, by King and Glover.'* They showed that 
tartar deposition and gingival disease were prevented by including in the diet 
of ferrets short lengths of bone with small amounts of muscle, tendon, and 
periosteum left in situ. The latter attachments, fed separately, had no prophy- 
lactic influence. Their importance lay in providing the main inducement to 
gnawing of the bone by the animals. They concluded, therefore, that the 
calculus was prevented from forming or, when already present, was removed as a 
result of the mechanical friction of the hard bone against the tooth surfaces. 

King and Gunison,'® working along similar lines, reported parallel results 
in man. They had adults and adolescents with nonuleerative periodontal lesions 
gnaw short lengths of longitudinally split sugar eane. After seven to eight 
weeks there was a rapid cessation of bleeding and soreness of the more severely 
diseased gingivae, as well as marked improvement in dental and interdental 
hygiene. King and Gunison interpreted these findings as suggesting that the 
beneficial effects of gnawing on sugar cane were associated with mechanical 
cleansing of the teeth and interdental spaces, removal of the softer tartar, and 
superficial necrotic gingiva due to the friction of the tooth and gums by the 
sugar cane fibers and bark, At the same time, however, increased salivation and 
certain chemical or even antibacterial properties of the expressed sugar juice 
may have played a part in one or more of the recovery processes. 

The work of Beube? substantiates the foregoing experiments. Beube 
selected a group of patients with a marginal gingivitis that apparently was due 
to poor home care and local accumulated irritants. The teeth on one side of 
each patient’s mouth were then sealed daily for several weeks without the 
benefit of a correct toothbrushing technique. The teeth on the patient’s other 
side, in addition to the sealing, received proper toothbrushing. The results were 
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hat the marginal gingival tissues on the control side still showed some inflamma- 
tion at the end of the clinical test period, while the opposite, the one that re- 
ceived the proper toothbrushing, was free from gingivitis. 

Williams® also believes that the toothbrush might be considered as an 
acceptable substitute when the stimulus which should normally be provided by 
igorous funetion on coarse food is missing. He further says, however: 
‘Vigorous occlusal function, in addition to its stimulation to the gingival tis- 
sues, is significant because of many influences which the toothbrush cannot pro- 
duce.” These are physiologic effects. Functional stimuli, resulting from 
vigorous mastication, give rise to a well-developed periodontal membrane’*-*° 
that is thicker® ?* and has an increased amount of principal fibers and few in- 
different fibers. The alveolar bone has a thin lamina dura and an abundance of 
bony trabeculae.* 2° The gingiva is well keratinized.**:** The keratinizing 
effect on the gingivae, of course, can be reproduced by proper use of the tooth- 
brush.?* *4 

Chemical changes probably also oceur in the periodontium. Landoff,** for 
instanee, showed that the water content of bone in the immobilized extremity of 
a rabbit is increased. DiSalvo and Neumann‘ demonstrated that similar changes 
oceur in the teeth of monkeys that were subjected to a soft diet. By inference, 
therefore, one may conclude that, under circumstances similar to those men- 
tioned above, changes in the water content would also occur in the alveolar bone 
and teeth of man. 

Watt and Williams® showed that, in rats, a greater degree of masticatory 
function results in the development of a mandible that is heavier, greater in 
bulk, and wider buecolingually. According to Williams,*® this is quite signifi- 
cant, beeause he believes that frail development of the supporting structures is 
an important predisposing cause of periodontal disease. Hirschfeld*® supports 
this view by stating: “When the alveolar plate is thin or lacking over a tooth, 
very little pressure, such as strenuous toothbrushing, may cause a rapid gingival 
recession.” 

Primitive peoples are always being used as the perfect examples to support 
the view that a diet which necessitates vigorous mastication will result in freedom 
from caries and periodontal disease. In an examination of the available litera- 
ture, however, although these primitive peoples may have teeth which are caries 
free, nothing could be further from the truth in regard to their periodontal 
condition. 

In a study of native plantation workers in Africa, Atkinson,’ reports: “All 
mouths were filthy, but the arches were regular and their teeth relatively caries 
free. In older men, it is not uncommon to find all their 32 teeth quite loose. 
Caleulus deposits were evident in the youngest workers, boys of 8-10 years of 
age, and in the oldest workers, of 40-45, covering all the occlusal surfaces.” 

In regard to the Eskimo, Waugh** states that their teeth were practically 
free from decay, but that there was gingival disturbance in practically every 
individual of 12 years of age and over. Waugh attributed this to an abundance 
of flintlike deposits of caleulus that continually encroached upon the supporting 
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structures until in old age this was, he felt, the greatest factor in the loss of 
teeth. These accretions, it should be noted, occurred despite the fact that the 
Eskimo’s diet requires vigorous mastication. 

Williams,** in another study on the Eskimo, says: “Susceptibility to 
periodontitis is almost universal... .” Later on he adds: “A study of skulls 
of Eskimos of the era preceding contact with the white man’s food shows the 
same effect of periodontal disease.”’ 

In the Eskimo, of course, there are additional factors that may be com- 


plicating the clinical picture. Male Eskimos clench their teeth firmly, and 


probably grind them when performing heavy exercise... The Eskimo women, 
on the other hand, use their teeth for softening leather.*’ This avocation can be 
eompared to the clamping and grinding habits which the men have and which 


are so prevalent in our own culture today. On this matter, Leof** says: “In 
elamping and grinding habits the periodontal membrane is subject to constant 
or excessive stresses which usually become primary or secondary etiologic 
factors in periodontal disease.” 

Recently, Schour and Massler,*' ** reporting on the dental caries experience 
and gingival disease in postwar Italy, summarized their findings as follows: 
The incidence of caries was low, even though the people had poor nutrition and 
poor oral hygiene. However, the prevalence and degree of gingivitis appeared 
to be high. These findings certainly support those reported for the more primi- 
tive peoples. 

Summary 

A review of the experimental and anthropologie literature relating the 

physical consistency of the diet to its effect on the periodontium and perio- 


dontal disease has been presented. 


Conclusions 
1. Periodontal disease is found in animals, primitive cultures, and modern 


societies. 
2. The physical consistency of a diet which requires vigorous mastication 
appears to have a beneficial effect in the prevention of periodontal lesions in 


animals, 

3. The physical consistency of a diet which requires vigorous mastication 
does not seem to be as effective as proper oral hygiene in the prevention of 
periodontal disease in man. 
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Oral Medicine 


THE ORAL COMPLICATIONS OF POLYARTERITIS AND GIANT-CELL 
GRANULOMATOSIS (WEGENER’S GRANULOMATOSIS) 


A. D. Moraan, M.D., ano R. O’Net, F.D.S.R.C.S., Lonpon, ENGLAND 


EGENER*: * has described a type of necrotizing arteritis associated 
W eon giant-cell granulomata. The patient generally presents with an 
uleerative lesion of the nasopharynx which fails to respond to drug therapy 
and, after a febrile illness lasting a few weeks or months, relapses into uremic 
coma. At autopsy, multiple infarets and characteristic granulomatous lesions 
are found in the viseera, notably the lungs and spleen, while the kidneys show 
a necrotizing glomerulitis. This curious disease is regarded by Wegener as 
a form of polyarteritis nodosa, although clinically a separate entity. 

Polyarteritis nodosa is noted for its protean manifestations, but oral in- 
volvement has rarely been reported,” although it has occurred as a secondary 
complication of the destructive sinusitis that heralds the particular syndrome 
under diseussion. The following is an account of the disease presenting as 
a dental problem. 

Case Report 

D. C., an engineer aged 26 years, was referred to the Westminster Hospital Dental 
Unit in Oetober, 1953, with an unusual form of gingivitis of seven months’ duration and 
an intractable ulcer in the left side of the neck, 2% by 1% inches in size and 14 inch deep, 
which had slowly increased over a period of five months. During this time, two teeth had 
been extracted and the sockets had failed to heal. 

Past History.—At the age of 8 years, the patient developed an abscess in the left side 
of the neck, which healed slowly after it was lanced. It recurred when he was 16 years 
old, but healed after curettage and x-ray treatment. The abscess reappeared in May, 1952, 
broke down, and discharged, so he was admitted to the Royal Victoria Hospital in 
Folkestone for excision of the sinus. This was diagnosed histologically as tuberculous. De- 
tails of the postoperative drug treatment are given in Table I. 


TABLE I 








TREATMENT 
TOTAL DOSAGE (DAYS) 
Penicillin 750,000 units 11.5 mega-units 13 
Streptomycin 2 Gm. 26 Gm. 13 
20 Gm. 260 Gm. 13 


| DURATION OF 
| 
| 
| 


DRUG DAILY DOSE 








PAS 





From Westminster Hospital, London. 





846 MORGAN AND O’NEIL Oral Surg., Oral Med., & Oral Path 


August, 1956 


Within three months the wound had healed, but after a further six months he developed 
gingivitis. Two months later the neck wound broke down and continued to discharge, despite 


the therapy outlined in Table II. 


Fig. 2.—Roentgenograms of mandible showing alveolar resorption. 
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TABLE II 








DURATION OF 

DRUG DAILY DOSE TOTAL DOSAGE TREATMENT 
Procaine penicillin 600,000 units 3.6 mega-units days 
Bismuth oxychloride 1.3 Gm. weeks 
Chloramphenicol 4 Gm. 24 Gm. : days 
Calciferol 100,000 units 4,000,000 units weeks 

Merecurochrome 4+ oral applications months 

Furacin Daily dressing to neck months 





The gingivitis became worse and the neck ulcer extended, and after five months he was 


admitted to Westminster Hospital. 

On examination, the gingivae showed an unusual hyperplastic gingivitis (Fig. 1). 
The anterior teeth were firm and gingival pockets varied from 3 to 5 mm. in depth. There 
were unhealed extraction sockets in the lower right and upper left third molar regions 
containing infected granulations. Roentgenograms showed a progressive absorption of inter- 
dental septa and alveolar bone (Fig. 2). 

Other Examinations.—A chest film (Fig. 3) showed a rounded, well-defined opacity 
at the right apex suggestive of tuberculosis (radiography four months earlier had shown no 
abnormality). Repeated bacteriologic examinations of the gingivae, neck ulcer, sputum, and 
gastric washings were consistently negative for tuberculosis and fungi. Erythrocyte 
sedimentation rate was 33 mm. per hour (Westergren). Biopsy of the gingivae showed 


Fig. 3.—Roentgenogram of chest three months before death, showing apical opacities. 


a nonspecific inflammatory reaction, with bismuth deposits around the small vessels; a 
specimen from the neck ulcer showed atypical granulation tissue, with multinucleated 
giant cells but no endothelioid cells. This was dubiously interpreted as tuberculosis over- 
laid by a very heavy secondary infection. 
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TABLE III 








DURATION OF 
DRUG DAILY DOSE TOTAL DOSAGE TREATMENT 
Streptomycin 1 Gm. 71 «Gm. 3 months 
Isoniazid 200 mg. 14.9 Gm. 3 months 
Caleciferol 100,000 units 1,600,000 units 16 days 
PAS 15 Gm. 165 Gm. 11 days 
Penicillin | mega-unit 11 mega-units 11 days 
Terramyein 1 Gm. 3 Gm. 3 days 














Marrow biopsy revealed eosinophilia only. 

Course and Treatment.—Between October, 1953, and February, 1954, the drugs shown 
in Table III were administered, without improvement. 

During this time, the neck ulcer steadily increased in size (Fig. 4) and a second 
uleer developed on the forehead, clinically suggestive of a papulonecrotic tuberculide; 
on biopsy, the microscopic appearances were considered compatible with this diagnosis. 


Fig. 4.—Ulecer of neck six days before death. 


Joint pains were experienced in the elbows, wrists, and knees. The teeth became very 


loose, and their removal was followed by the development of large bilateral oroantral 
fistulas. Thereafter, the patient’s condition continued to deteriorate and he died quite 


suddenly four months after admission. 

Among the many diagnoses advanced during the life of the patient were oral 
tuberculosis, malignant granuloma, and some form of reaction to one or another of the 
numerous drugs which had been given without avail. However, no single diagnosis could 
be advanced to account satisfactorily for all the features of the case, despite the most 
painstaking clinical and pathologic investigations. 


- Autopsy Report.—The ulcer in the neck extended right down to the left sternomastoid 
muscle and submandibular gland, the surfaces of which were eroded. All the teeth were 
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Fig. 5.—A, Necrotic lesions in lungs. (Magnification, x0.5; reduced 4%.) 
B, Multiple infarcts of spleen. (Magnification, x0.8; reduced %.) 
C, Granulomatous lesions of kidneys. (Magnification, x0.6; reduced %.) 
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Fig. 7.—A, Photomicrograph of adrenal artery showing necrosis of wall and giant-cell 
granulation tissue replacing intima. Note surrounding collar of granulation tissue. Hema- 
toxylin and eosin stain. (Magnification, x70; reduced po.) 

_ B, Photomicrograph of kidney showing focal necrotizing glomerulitis. Hematoxylin and 
eosin stain. (Magnification, X120; reduced %po.) 

C, Photomicrograph of original biopsy showing rosette and giant cells. Hematoxylin 
and eosin stain. (Magnification, x150; reduced %p.) 
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missing and the alveolar ridges and gingivae were completely destroyed, isolating the 
hard palate anteriorly and allowing free communication between the mouth and the 
antra. 

The immediate cause of death was thrombosis of the anterior descending branch 
of the left coronary artery, producing a cream-colored infarct at the cardiac apex. Both 
lungs showed rounded, whitish, crumbling lesions at either apex, not typical of tuberculosis, 
and without fibrosis at the periphery.* Elsewhere in the lungs were smaller solid white 
lesions up to 144 inch in diameter (Fig. 5, 4). The spleen weighed 18 ounces and, on section, 
presented a remarkable appearance with firm, confluent, cream-colored patches, irregularly 
outlined and sharply demarcated from the brick red of the surviving pulp (Fig. 5, B). A 
solitary, wedge-shaped lesion was present in the left kidney, involving the overlying 
capsule, the affected area being slightly swollen (Fig. 5, C). Smaller nodules were seen 
in the right kidney. Each kidney weighed 10% ounces instead of the normal 5. The 


liver, pancreas, adrenals, pelvic organs, and brain showed little of note. 


Microscopic Appearances.—The lesions appeared in their most characteristic form 
in the floor and margins of the neck ulcer. 

There were two constantly recurring features: (a) “fibrinoid” necrosis 
arteries, involving the whole circumference of the smaller arteries (Fig. 6, 4) or part of 
the wall of the medium-sized vessels, and (b) peculiar granulomata, with a peri- or para 
These were characterized by irregular foci of necrosis and multi 
In the larger lesions were rosettes of cells with radially 


of the 


vascular distribution. 
nucleated giant cells (Fig. 6, B). 
disposed nuclei and basophilic cytoplasm, not unlike rheumatoid nodules, and arranged 
around a diseased vessel (Fig. 6, C) or a necrotic focus (Fig. 6, D). Groups of eosinophils 
were also observed, but were not a prominent feature. 

An essentially similar necrotizing giant-cell arteritis was observed in some of the 
larger arteries (Fig. 7, A), the intima being replaced by granulation tissue rich in giant 
cells, and in the coronary arteries this had undoubtedly predisposed to thrombosis. In the 
lungs the picture was complicated by fibrinous exudates, intra-alveolar hemorrhages, and 
polymorph infiltration, all occurring at the periphery of the solid lesions. Frozen sections 
showed a good deal of lipoid in macrophages. The granulomatous nature of the lesions in the 
spleen and kidneys was partly obscured by the extensive infarction resulting from polyarteritis 
and thrombosis. The areas of renal cortex besween the lesions showed a focal necrotizing 
glomerulitis, of random distribution and sparing many of the tufts (Fig. 7, B). 

Bacteriologic examination of material from the lesions was negative for tuberculosis 
and fungi. 

Discussion 


In assessing the frequency of Wegener’s granulomatosis, the task of the 
reviewer is complicated by the fact that cases with a broadly similar clinico- 
pathologie picture have been described in the literature under a: multiplicity 
of headings. Friedmann’ lists at least a score of these. Wegener’s granulo- 
matosis, despite the undesirability of eponymous terms, is at least noncommittal, 
particularly concerning its relationship to what may or may not be allied dis- 
eases, namely, malignant granuloma of the nose, polyarteritis nodosa, and 
allergic granulomatosis. 

The term malignant granulomat has been applied to a destructive ulceration 
of the soft and bony tissues of the nose, not due to any known microorganism, 
resistant to all forms of local application and specific drug therapy, and 
*Smith* describes similar lesions as resembling “circular infarcts,’”” a phenomenon at- 


“tributed by Johnsson” to the centrifugal spread of arterial necrosis. 
*Not to be confused with Hodgkin's disease. 
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enerally terminating fatally. The first case was described by McBride’ in 
397, and its rarity may be judged by the fact that in his first comprehensive 
view Stewart®® could find only nine case reports in the literature of the 
receding thirty-six years. One of the earliest® recorded giant cells in the 
‘leer margin and inflammatory or obliterative arteritis. There is mention of 
iant cells in two other reeords, and vascular anomalies in six (‘‘endo- 
rteritis,” “inflammatory changes,” “hyaline change,” “arteritis,” or “organ- 
zed thrombosis”). Autopsies, where performed, showed little of note in the 
ther organs. 

Later reviews have shown that the disease may involve the orbits, middle 
ars, oral cavity, larynx, or pharynx; and, although sinusitis is usually the 
presenting feature, the primary site may be in the nose, ear, skin, or orbit.’ 
‘he advent of chemotherapy and antibiotics has not reduced the mortality, but 
some early eases have responded to deep x-ray therapy,® * and Fahey and 
his associates’ have claimed amelioration of symptoms following ACTH and 
cortisone therapy. 

Wegener”® *° reported three cases with a similar destructive lesion of the 
nose associated with multiple granulomata of the viscera and fibrinoid necrosis 
of the small arteries. Death was due to an acute necrotizing glomerulitis. 
He coneluded that this was a special form of polyarteritis nodosa and, al- 
though Klinger’® had arrived at the same conelusion some years earlier, the 
syndrome has come to be known as Wegener’s granulomatosis. 

In subsequent reviews by Hoover,’ Hargrove and associates,'* Williams,** 
and Howells and Friedmann,'* the various authors identified the nasal lesions 
of Wegener’s granulomatosis with the malignant granuloma, and in recent 
ease reports on this condition the initial nasal ulceration. has been over- 
shadowed by the visceral lesions. The latter, however, are certainly too gross 
to have eseaped the notice of the earlier pathologists, and Friedmann’ has 
therefore suggested that there are two types of malignant granuloma: 


(1) With external ulceration of the face, with death from cachexia 
or hemorrhage. There may be early arteritie lesions, but no giant- 
cell granulomatosis or polyarteritis. In this connection, Stratton 
and co-workers”’ have examined autopsy material from four classical 
cases of malignant granuloma and found no evidence of polyarteritis. 


(2) A rather different type, where nasal ulceration is internal 


and followed by visceral granulomatosis and polyarteritis. Renal in- 
volvement leads to fatal uremia. 


There is no basie difference between the two types, says Friedmann, and 
intermediate cases oeeur. 

What, then, determines the occurrence of polyarteritis? Gruber’ was 
the first to suggest that hypersensitivity was the cause of polyarteritis nodosa, 
and Klinger’® maintained that the arteritis in what was later known as 
Wegener’s granulomatosis was a sensitization phenomenon in the presence 
of infection. Rich, in 1942, described five fatalities from serum sickness, and 
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at autopsy all showed fibrinoid necrosis of the small arteries, while some had 
a granulomatous lesion also. These observations were followed by experi- 
ments in which hypersensitized animals developed polyarteritis, rheumatoid 
lesions, and acute glomerulonephritis.”°-?? 

Thereafter, it was inevitable that any ease of polyarteritis following the 
use of sulfonamides should be attributed to drug hypersensitivity (for in- 
stance, Weinberg,*' and Duff*); further evidence of an allergie factor was 
provided by Churg and Strauss,‘ who found giant-cell granulomata and 
arterial necrosis in thirteen autopsies on asthmatie subjects who, during life, 
had been found to be allergic to bacteria cultured from their own nasal 
sinuses. These cases, of course, were unaccompanied by gross ulceration of 
the upper respiratory tract. The terms allergic granulomatosis and allergic 
angtitis were coined to distinguish the lesions from classical polyarteritis nodosa 
and from Wegener’s granulomatosis, where there are no elinieal stigmata of 
allergy. (Despite this, in our view, the photomicrographs of the visceral 
lesions are indistinguishable from those of Wegener’s granulomatosis. ) 


Williams* has carried the allergic hypothesis further by suggesting that 
the malignant granuloma is analogous to the Arthus phenomenon at the site 
of injection of hypersensitized animals. He believes that the nose, larynx, and 
pharynx are primarily affected because mucoepidermal junctions have an innate 
capacity to develop hyperimmunity. Against all this must be set the asser- 


tions of numerous authors that their patients had no history of allergy during 
life. 

Our ease is unusual in several respects. Following a long history strongly 
suggestive of recurrent tuberculosis of the cervical lymph nodes, the patient 
developed an ulcer in the neck which failed to respond to treatment. Oral 
involvement occurred later, and extension to the nasopharynx was compara- 
tively late. Death was due to coronary thrombosis initiated by the arteritis. 
After the autopsy, we were disposed to regard the condition as an allergic 
response to one of the antibiotics, as a similar event has been known to follow 
the use of penicillin.** However, sections of the skin sinus excised in 1952 
(kindly forwarded to us from the Royal Victoria Hospital, Folkestone) 
showed a lesion more akin to those found at autopsy than to tuberculosis 
(Fig. 7, C). As this antedated all forms of medication, it appeared to exclude 
the possibility of drug hypersensitivity. 

Oral involvement as a presenting feature is quite rare, although sec- 
ondary lesions in the gingivae or palate as a sequel to destruction of the nose 
or nasopharynx have been recorded on several occasions, as in the following: 
massive external ulceration destroying the upper lip and alveolar margin, with 
exposure of the teeth, which later fell out (Chatellier,? and Wood**) ; ulcera- 
tion of the nasal cavity, with swelling of the palate (Ellis,° Case 1) or perfora- 
tion of the hard palate and loss of upper teeth (Hoover,’* Case 4) ; sinusitis 
involving the gingivae and terminal ulceration of the palate (Williams, 
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Case 3); and terminal hemorrhagic lesions of the mouth (Fahey and asso- 
iates,’ Case 3). In the same category are those cases where oral involve- 
ent was an early accompaniment of the nasal lesions: three eases of 
Vegener,”” °° where ulcerative stomatitis accompanied nasal ulceration; 
‘loover’s Case 1, where tenderness of the teeth and gums occurred along with 

nasal uleer; and the eases of Weinberg** (Case 1) and Fahey and associates’ 
(‘ase 1), where nasal inflammation and lingual ulceration occurred together. 

In some instances, however, the oral lesions appear to have preceded nasal 
involvement, for instance, ulcerative stomatitis antedating nasal ulceration 
ry several months (Ringertz,?* Case 1; Williams,** Case 1); toothache fol- 
lowed by an abseess which discharged through the cheek (Banowitch and 
associates,? Case 4); and the case of Hargrove and associates’? where the 
lesion began at the base of carious teeth, which fell out, leaving a sinus com- 
munieating with the nasopharynx. Finally, there are the two cases of Fien- 
berg® in which lesions in the lungs were followed by an ulcerative stomatitis 
and nasal ulceration never occurred at all. 

To these must be added our own ease, where severe gingival ulceration 
was observed for many months before alveolar destruction led to ulcera- 
tion into the nasopharynx. Here the oral manifestations were preceded by a 
spreading uleer of the skin of the neck. This is unique in the literatyre of the 
condition, for, although skin lesions have been described in the form of a 
pustular or papulopustular eruption (Chatellier,? Fienberg,s Case 1) or 
multiple ulcers (Ahlstrom and associates,! Case 2), they were a late manifesta- 
tion or a terminal event. 

The rarity of Wegener’s granulomatosis is offset by the unforgettable 
clinical picture and the highly characteristic pathologic lesions. The disease 
is known to the otorhinolaryngologist but receives little attention in dental 
manuals. Treatment hitherto has been of little avail, but recent ecommuniea- 
tions suggest that early diagnosis by biopsy and prompt deep x-ray therapy 
may do something to raise the rate of recovery. ACTH and cortisone deserve 


trial as palliative measures in resistant cases. 


Summary 

A case of Wegener’s granulomatosis is presented in which oral and 
cutaneous manifestations were the predominant features. The literature of 
this condition is reviewed and its relation to the malignant granuloma of the 
nose, polyarteritis nodosa, and allergic angiitis is discussed. The available 
evidence suggests that Wegener’s granulomatosis is a particular form of 
polyarteritis in which the subject has become hypersensitive to some ante- 
cedent chronic infection of the respiratory tree. The oral manifestations of 
the disease are considered and the value of early diagnosis is stressed, since 
the only recoveries so far have followed deep x-ray therapy to comparatively 
small lesions. 
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Addendum 
While this article was in press, a case report appeared in the British 
Medical Journal, of Dee. 31, 1955, entitled “Nasal Granuloma and Peri-Arteritis 
Nodosa,’’ by P. F. Milner. A 41-year-old woman presented with gingivitis, and 
after removal of two teeth, the sockets failed to heal. Nasal discharge followed 
and the patient died of uremia seven weeks later. The autopsy findings were 
similar to our case, though less severe. 


We express our thanks to Mr. R. 8. Taylor, for making the clinical records available, Dr. 
Peter Kerley, for permission to reproduce the x-rays, Dr. Peter Hansell, for most of the 
photographs, and the Royal Victoria Hospital, Folkestone, for clinical records and biopsy 
material. 
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TUBERCULOSIS OF THE MOUTH AND THE SURROUNDING TISSUES 


HOLGER THILANDER AND ARNE WENNSTROM, STOCKHOLM, SWEDEN 

UBERCULOUS infection of the mouth may be primary or secondary in 
Vaca Of the former, the number of cases reported is small, the deserip- 
tions of them often being incomplete. Primary infection may be due to infected 
instruments or food and, in the case of children, to playing with infected 
objects. 

Cases of diagnosed primary infection have been described by Bernstein,’ 
Duken,?® Cameron,'’* and others but, despite their statements, it cannot be 
accepted that it was always the primary type; there may have been infection of 
the lungs or some other organ which was overlooked, the disease spreading 
secondarily to the mouth. While Vallette and Rosenkrantz** and Degos and 
Dechaume’™ consider that primary infection of the oral mucosa is, in fact, a 
possibility, Kaiserling*? doubts whether it exists at all. 

In any case, secondary infection is the commoner form in the oral cavity. 
Widely diverging estimates have been made of the incidence of stomatie tuber- 
culosis in relation to that of all types. Kaiserling,** Chapotel,?® and Burket'’ 
consider that oral tuberculosis is a very rare form appearing, according to 
Burket, in 0.35 to 3.65 per cent of the cases of all types. Cipes’® reports four 
eases in 2,800 tuberculosis patients; Rubin,*® seventy-two in 5,000; Martin and 
Koepf,** five in 3,835; Cameron,'* one in 1,892. Burman and Jonsson" and 
Brodsky* do not consider oral tuberculosis to be so uncommon. Brodsky, for 
instance, found twenty-eight cases in 141 autopsies on tuberculous cadavers. 

Appleton? asserts that oral tuberculosis, although not common, occurs more 
frequently than the literature would suggest. Attention has not been directed 
on this form of the disease and, for that reason, no biopsy was performed. 

The age of the patients contracting tuberculosis varies. The majority are 
between 20 and 50 years of age, although infant cases are also reported. On 
the other hand, there is a clear difference between the sexes, males being more 
susceptible than females. Rubin puts the ratio at 3 to 1 and Handfield-Jones** 
at 3 to 2. The larger figures for the males is explained by, for example, the 
greater possibility of local trauma and irritation in work, chewing, and smoking; 
moreover, oral hygiene is inferior among males in general. 

The relatively small proportion of cases of oral tuberculosis indicates a 
certain resistance of the tissues of the oral cavity to tuberculous infection. 


From the Department of Oral Surgery (former acting chief: Dr. Arne Forsberg; 
present chief: Professor John Hertz), the Royal School of Dentistry, Stockholm. 
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Rubin, Handfield-Jones, and others ascribe certain properties to the oral tissues 

at render them invulnerable to tuberele bacilli: the cleansing action of the 
saliva, the presence of saprophytes, the antagonism of the striated musculature to 
bacterial invasion, and the thickness of the protective epithelial covering. 
'homa*® and Bjérnesj6’ consider that the normal bacterial flora of the oral 


‘avity prevents pathogenic bacteria from gaining a hold. Bjérnesjé found that 
‘here is antagonism between the normal and the pathogenic oral flora, the former 
vercoming the latter and thus constituting a valuable defense mechanism against 
val infection. Fishberg?* points out that infection in the mouth is rare in 
idvaneed pulmonary tuberculosis, while some 60 per cent present infection of the 
nucous membrane of the small intestine. Cullen’? has shown that this infection 
begins in the submucosa, especially in Peyer’s patches, and that it spreads along 
the lymphatie vessels in the submucosa. This may be of significance, since the 
lymphatie system of the lamina propria of the mouth is not very well developed. 
In the tonsils and small intestine, where tuberculous manifestations are not 
unusual, there is, on the other hand, a more marked development of the lymphatic 
system. 

It was previously considered that tuberculosis resulted in an increased 
incidence of periodontal disease and a greater number of Class V carious lesions, 
but more recent control studies have contradicted this. Tanchester and Sorrin* 
examined radiographs of some 1,600 tuberculous patients without finding any 
changes in the teeth or their investing tissues that might be associated with 
tubereulosis. Predisposing factors for tuberculous infection include poor oral 
hygiene, lesions of the mucosa, local trauma (extractions), pyrogenic foci, and 
leukoplakia (Rubin), as all give rise to a locus minoris resistentiae. Zilz™ 
reported an interesting ease in which a syphilitic patch on the tongue developed 
into a tuberculous uleer. 

There are several paths by which tubereular infection may reach the mouth. 
Axhausen,* Port and Euler,*® and Schaarschmidt* give the following: 


1. Through expectoration in cases of open tuberculosis. 

2. Via lymphatie and blood vessels from tubereular foci (for 
instance, the lungs). 

3. Infected food (for example, milk). 

4. Transference during speech or coughing from one person to 
another. 

5. Spread per continuitatem (lupus on the face and tuberculosis 
of the larynx and pharynx extending to the oral mucosa). 


Westergren®® considers that the lymphatic nodes and vascular system 
deserve attention in respect to the localization of tuberculosis as a chronic disease. 
In the lymphatie system residual tubercular bacilli may be detected after re- 
covery from tubereulosis. The lymphatic system thus may not only act as a 
protective apparatus, but it may also contribute to reinfection. 
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Schaarschmidt maintains that the teeth are of great importance as a portal 

of entry for the tubercle bacilli. He mentions three paths by which the bacilli 
may spread from the teeth to the lungs: 


1. Via direct lymphatic routes from the tonsils to the bronchial 
nodes and thence to the lungs. 

2. Via the supraclavicular lymph nodes and thence over the pleural 
adhesion to the apices of the lungs. 

3. Via the lymph stream and then the venous stream to the lungs, 
a path which is held to be the most likely. 


As early as 1914 Cantani** mentioned that tuberculosis of the cervical nodes 
is often due to infection from opened carious tooth roots. Axhausen noticed the 
same thing and demonstrated that tuberculosis of this type is remarkably common 
in children, and it is not infrequent that the deciduous dentition is in a very 
poor state. 

It frequently has been noted that nonspecific apical granulation foci are 
infected secondarily by tuberculosis and that they then present typical tuber- 
culous granulation tissue.® 11: 24) 25, 26 39% 48 


Port and Euler*® found a tuberculous granuloma under one root of a lower 
molar. Healing followed extraction. They consider that hematogenous spread- 
ing of tubercle bacilli to the jaws is more common than spreading through 


decayed teeth. In the maxilla, in particular, infection would occur in this 
manner. The fact that the processus zygomaticus is most easily affected, in spite 
of its greater distance from the teeth, supports this contention. 

Foldi?> describes a 20-year-old man with miliary tuberculosis. Extraction 
of the lower left second molar revealed a granuloma which histologic examination 
proved to have a typical tuberculous structure. The infection had occurred 
hematogenieally. 

Gornouec”® examined ten apical granulomas from patients with open 
pulmonary tuberculosis and found two with a tuberculous character. He 
asserted that these granulomas were found in exceptional cases on vital teeth 
but more often on nonvital ones. Gornouee infers, then, that the tuberculous 
infection paths to these granulomas are via the periodontium of the vital teeth 
and via the root canal of the nonvital teeth. , 

Birkenhauer® reports a bean-sized granuloma under a lower right first 
premolar, the crown of which was intact. Histologic examination revealed 
tuberculous granulation tissue. The author considers that, during a negative 
anergic phase in the course of the disease, tubercle bacilli may enter the blood 
stream and, under particularly favorable conditions, appear in the jawbone. 
The granuloma would react on the reduction of the resistance that afflicted the 
whole organism during the anergic phase of the tuberculosis and render possible 
the manifestation of the disease. 

Mendel,** Hensel,?® and Amodeo' have demonstrated in animal experiments 
that tubercle bacilli can be spread through the exposed vital pulp and out 
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rough the root canal. Hensel believes that the tooth polyp in the young 
ntition may become a portal of infection by tubercle bacilli. 

Theissing*® maintains that blood vessels are extremely important paths of 
fection. Many workers’ ** **- 4° stress the spreading via the circulation. 

The tuberculous changes may appear anywhere in the oral cavity. Accord- 
» to Carmody,'* the most common site is the tongue, especially the tip. Then 
llow, in order, the floor of the mouth, the soft palate, the mandible and its 
ngiva, the maxilla and its gingiva, the lips, the hard palate, and the salivary 
ands. 

3rodsky® lists the following frequencies for his patients: 

Pharynx 22 
Tonsils 19 
Tongue 16 
Cheeks, gingiva, floor of mouth 9 


Lips 6 


Many different classifications, both clinical and pathologic, have been made. 
Rubin*® divides the changes into ulcerative, miliary and infiltrative, and the more 
rare granuloma, tuberculous fissures, cold abscesses, and lupus vulgaris. 

Lupus of the oral mucosa is a granulating form of tuberculosis that occurs 
through the spread of lupus of the face. The lupus nodule is about the size 
of a pinhead, red or grayish white in color, and of a soft consistency. These 


nodules are often arranged as a focus. They show no tendency to caseation and 
generally do not uleerate. As lupus of the face often occurs simultaneously, the 
diagnosis is not difficult. An aid is to press a glass against the mucosa; the 
nodules then appear grayish brown against the anemic surroundings. 

The tuberculous form consists of small, firm nodules. From the beginning 
they are microscopic, but they grow rapidly to a small, semitransparent, gray 
foeus the size of a pinhead. They develop in various ways—expansion by con- 
fluence of separate tubercles or by the formation of daughter tubercules that 
merge with the mother tuberele, and they may in this manner assume the size 
of a pea. These tubercles, in contrast to the lupus nodules, have a marked 
tendency to caseous necrosis with the formation of micro-abscesses in the center. 
If the necrosis is situated near a mucosal surface, this is impaired and a tuber- 
culous ulcer forms. 

Miliary tuberculosis is caused by an acute spreading of bacilli through the 
blood and lymph vessels. Miliary tubercles are formed in many organs, includ- 
ing the oral cavity. This form of oral tuberculosis is recognized by the extensive 
appearance of small, gray tubercles in the mouth which break down and ulcerate. 
This is a serious symptom and the prognosis is grave. 

Tuberculous ulcers occur in mucous membranes of the body apertures, 
including the mouth. This is the most common form of oral tuberculosis. The 
primary effect is a granular nodular that may be overlooked because of its 
rapid decomposition. According to Carmody," the lesion is often preceded 
by an opalescent blister that then ulcerates. By confluence, the lesion may 
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extend and cover areas as large as one-half the mandible. The lesion may appear 
alone or in numbers. The typical tuberculous uleer is irregular, with ragged 
undermined edges surrounded by a red, inflamed, peripheral one with little o1 
no induration, in contrast to the marked induration of the cancerous lesion 
The uleer is nodular, and often yellowish on the surface, although it may vary 
from a light gray through a dirty yellow to grayish violet. The color according 
to Bryant,’ is due to congested and cyanotic blood vessels that are exposed 


beneath the lesion. In the surroundings there are frequently small tubercular 


nodules called sentinel tubercles in the course of breaking down. These increase 
the area of the lesion by confluence. The lesions have been appropriatel 
described as presenting a ‘‘mouse-eaten appearance.’’ They are generally very 


sensitive and given pain on palpation. 

In the tongue, the tuberculous ulcerations form deep fissures. They are 
more frequently situated on the margins than on the back and may develop to 
fingerlike processes that extend from the primary lesion. If the resistance of 
the patient is low, the processes enlarge and may merge to an extensive lesion 
with irregular periphery. There is no induration without secondary infection. 

Tuberculosis of the bone is characterized by a slow chronic course. It 
appears as rarefying-osteitis. The means of infection are: (1) direct extension 
from an infected mucous membrane, necrosis of the bone being evident; (2) 
tubercle bacilli wandering from the root canal of a decayed tooth; (3) spreading 
via blood and lymph vessels. The last is the most usual. 

Pichler and Trauner** state that 60 per cent of all cases of tuberculosis of 
the jawbone oceur in children under 16 years of age. In the young person the 
disease sometimes attacks the maxilla in the infraorbital region, where a cold 
abscess forms. Spontaneous draining occurs through a fistula that may persist 
for a long period. If it heals, with or without sequestration, there remains 
large disfiguring sear, firmly attached to the bone. Chapotel’® states that until 
1922 only fifty eases of this form had been described in the literature. He says 
that it begins with a swelling of the mandible that may reach the size of an 
orange, the whole of the jaw possibly being involved. The symptoms are difficulty 
in eating, trismus, paresthesia of the lower lip, and enlargement of the lymph 
nodes. The bone undergoes caseous necrosis, and suppuration sets in. Fistulas 
drain either into the mouth or onto the skin and the orifice is surrounded by 
a blue margin. The secreted pus contains small sequestra. The bone is rough 
and soft. In advanced cases there may be extensive necrosis, in rare cases even 
reaching the mandibular joint. Complications are spontaneous fractures, loosen- 
ing and loss of teeth, arid dermatitis in the fistular orifice. The regenerative 
capacity of the bone is poor. Tuberculosis bacilli are found in the pus. The 
course of the disease is remarkably chronic and the prognosis grave, as the 
patient often suffers from extensive tuberculosis with foci in several organs. 

The tuberculous granuloma is a central infection of the jawbone. The 
portal of entry is, with positive sputum, decayed teeth (via the root canal to the 
periapical region). It is often very difficult to distinguish this type from 
ordinary granulomas. It is easily overlooked and heals oceasionally after the 
same treatment as for nonspecific infections. The only possibility of a certain 
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mber 8 


The tuberculous infection 


agnosis is by biopsy or inoculation on guinea pig. 
‘velops more rapidly, and extends widely, accompanied by loosening of the 


eth and enlargement of the lymph nodes. 

Tuberculous periodontitis was first described by Partsch.* 
ure infection and more frequent as a mixed infection; the picture resembles a 
In pure infection, the decomposition of the bone 
This type of 


It is rare as a 


onspecifie mixed infection. 
s more rapid and any abscesses provide insignificant symptoms. 
ubereulous infection is very uncommon. 

The histopathologic picture is characteristic of a tuberculous infection. The 
issue displays an inflammatory reaction with typical small tubercles. These 
onsist of epithelioids, large light cells with bladderlike nuclei. In the center of 
hese epithelioids there are often one or two Langhans’ cells. Around and be- 
tween the epithelioids there are lymphocytes and outside these are fibroblasts, 
often arranged as a palisade. The tubercle bacilli are found in the giant cells 
and in the epithelioids. Their presence is demonstrated by the Ziehl-Neelsen 
staining method, the tubercle bacilli staining red and the others blue. Schaar- 
schmidt*' uses the smear procedure for detecting tubercle bacilli in the mouths 
of patients with open tuberculosis. His case series consisted of some forty 
patients, or whom 10.25 per cent presented tuberculous changes in the mouth. 
In the dental plaque he found no tubercle bacilli. The apical tissue in 7 per cent 
of the eases presented tubercle bacilli, the content of decayed teeth in 12.5 per 
cent, and the granuloma in 25 per cent. 

The symptoms are not characteristic. The morbid processes often dominate 
at other places in the body. Much depends on the pathologie type and its site 
in the mouth. In tuberculosis of the throat and tonsils, the pain is often severe 
and dysphagia marked, and the patient therefore fasts or takes only liquid food. 
The pain symptom in tuberculosis of the mouth has been variously judged. 
Finney and Finney”? suggest that pain may appear only at an advanced stage. 
They consider that pain is not greater in tuberculosis than in cancer, and that 
this symptom is of doubtful aid in differential diagnosis. The most common 
opinion is, however, that tuberculous lesions are extremely painful; according 
to Handfield-Jones*®* and Cameron,’ there is great difficulty in speaking and 
chewing. Shengold and Sheingold*? consider that the same situation exists 
in tubereular osteomyelitis. In general, it may be maintained that tuberculosis 
of the jawbone is considerably less painful for the patient than infections of 
the mucous membranes. 

In the clinical diagnosis, it should be borne in mind that in almost every 
case of oral tuberculosis there is an open or hidden infection somewhere else 
in the body, generally the lungs. In suspected cases, therefore, where the pa- 
tient is unaware of any tubereular infection, he should be sent to a medical 
specialist for more thorough examination. The clinical picture is often typical, 
as already deseribed in connection with the survey of the various types. Among 
the diagnostic aids may be mentioned: tuberculin reactions, bacteriologie ex- 
amination of smears from lesions and pus, biopsy, and inoculation of guinea pig 
by means of a suspension of the actual focus. Of these, the histopathologic ex- 
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amination and inoculation in guinea pig provide reliable diagnosis in doubtful! 
eases. Even when the clinical diagnosis appears, the specimen should be sent 
for biopsy. 

During recent years, new therapeutic materials have been forthcoming 
which have greatly improved the prognosis of tuberculosis. Radical surgical! 
operations were previously the principal measure in oral tuberculosis. Expe- 
rience has shown, however, that it is often impossible to remove all infected 
tissue or that the operated area is reinfected and relapse follows. Operative 
measures have been retained for many forms of the disease, but combined with 
modern antibiotic therapy and chemotherapy. Treatment of lupus in early and 
limited cases is surgical; in more extensive forms x-rays or Finsen light are 
used, separately or in combination. In the tuberous forms and the tuberculous 
granuloma, total excision is necessary. The uleerous form was formerly treated 
by a local caustic substance, such as zine chloride, silver nitrate, or acetie acid. 
Nowadays, radiology is often used—x-rays, radium, and sometimes electro-coag- 
ulation. In addition, the new therapeutic substances, namely, streptomycin, 
PAS (para-aminosalicylic acid), and I.N.H. (iso-nicotinie acid hydrazide), are 
used. According to Zitka,®? streptomycin has led to rapid improvement of 
tuberculosis of the mucosa in some of 80 to 90 per cent of the cases. Strep- 
tomycin, together with PAS, increases the therapeutic action and delays the 
occurrence of streptomycin-resistant strains. This favorable treatment of 
tuberculosis of the oral mucosa has a beneficial effect on the general health, as 
the absence of pain makes it easier for the patient to eat. The preparation 
closely allied to sulfonamide, namely, Thio-semicarbax (Conteben, TBK), has a 
favorable action on this form of the disease.* 

The treatment of tuberculous osteitis is surgical, chemotherapeutic, or a com- 
bination of the two. Bruhn and Lindemann have made large resections—for 
instance, of one-half or the whole mandible—and after about a year replaced 
it by the osteoplasty technique. Thoma*® recommends the removal of the in- 
volved tissue as early as possible by curettage and partial resection. Zitka™’ 
advocates a surgical removal of the foci under the protection of streptomycin and 
PAS. 

Case Reports 

Case 1 (Thilander).—J.L., 39 years of age, came to the Department of Oral Surgery 
on May 22, 1954, presenting a swollen alveolar process in the region of the upper left second 
premolar and first molar. 

Slight aching in this region had begun in the middle of the previous month. After 
several days, the aching increased markedly and a swelling appeared in the vestibular region. 
The two badly decayed teeth were removed under local anesthesia. The aching and swelling 
remained, however, and, on incision in the region of the molar, there was no sign of pus. 
A week after the extraction the aching ceased but the swelling remained. The patient re- 
ceived penicillin therapy, but there was no change in his condition. 

He had not visited his dentist for ten years, and stated that he had not suffered any 
serious illness. There was no hereditary history. 

On the alveolar process there was a nut-sized swelling in the region of the two ex- 
tracted teeth. On palpation, there was rio pain; the consistency was fairly firm and elastic. 
The mucous membrane covering presented no inflammatory changes. The alveoli of the 
extracted teeth had healed normally. There was a fairly high caries activity with a large 
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The regional lymph nodes were somewhat enlarged but were 


nber of carious lesions. 
The mucous membrane of the throat was slightly inflamed and 


sensitive on palpation. 
tonsils were a little swollen. 

Radiographs showed extraction alveoli in the region of the two teeth. Near the molar 
re was some marginal bone resorption (Fig. 1). 

By excision, a tumor-like growth was removed intact. The surrounding tissue was care- 
ly curetted and washed with an antiseptic solution, after which the incision was sutured. 
tisfactory healing was obtained with no symptoms. 

A follow-up examination three months later revealed no more than a depression on 
» buceal side of the alveolar process at the area of the operation. 

Microscopic examination showed a fibrous, collagen-rich tissue, in which there were 
nglomerates of epithelioid cell tubercles, often with a caseous necrotic center (Fig. 2). 
ere was inflammation of the connective tissue but the striated muscle was not involved. 
Yo tumor structures were evident. Accordingly, a caseous, necrotizing, tuberculous process 


as diagnosed. (Institute of Radiopathology, Caroline Institute, G. Moberger.) 





Fig 1—A and B, No contrast medium. C and D, With contrast medium. 


In a follow-up examination, the patient was told of the tuberculous nature of the 
infection, Although he had earlier denied that he had ever suffered from any serious disease, 
he then admitted that he had had tuberculosis of the lung since 1939, and that it had been 
so serious that on several occasions he had been taken to a sanatorium. For several years 
he had been incapacitated on account of the disease. 

According to his doctor at the Stockholm Tuberculosis Clinic, the patient became ill 
during military service in 1939. He entered the sanatorium in 1940. 1940-44 pneumothorax 
sinister. In 1945 there was progressive involvement of the right lung; pneumothorax on this 
side was not possible. The patient was treated at the sanatorium several times during the 
period from 1946 to 1953. Deterioration in the patient’s condition occurred in 1952 in the 
right lung; simultaneously tuberculous infection wus detected in the spinal column. He 
received PAS until 1950. At present, the patient receives no treatment but is examined 


three or four times a year. 
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Radiographic examination of the lungs on May 22, 1954, revealed marked bilatera| 
changes, with densening and cavernous decomposition. The picture shows little change sinc. 
Jan. 22, 1952. Sputum tests were positive. The prognosis, according to the doctor, is 


rather serious. 


Fig. 2. 


Discussion.—Before the tuberculous infection in the region of the molar 
there was possibly nonspecific apical osteitis at the buccal roots of this tooth. 
This constituted a locus minoris resistentiae that was afterward infected sec- 
ondarily by tuberculosis bacilli. When this secondary infection occurred is 
difficult to decide. It may have been latent for several years. A possible time 
was about 1952, as there was a general deterioration and the tuberculous infec- 
tion of the spinal column was found. On this oceasion, a hematogenous spread- 
ing of the bacteria was possible and the non-specific granuloma was infected. 
At the same time, there was presumably a large concentration of tubercular 
bacilli in the saliva. The two teeth extracted were badly decayed. It is pos- 
sible, therefore, that bacilli in the sputum reached the periapical tissues via the 
root canal. The possible paths of infection in this case thus may have been 
the cireulatory apparatus and the sputum. ; 

Through exacerbation of the chronic apical osteitis, the picture resembled 
the usual non-specific apical osteitis and its tubereular character was thus cam- 
ouflaged. 

Case 2 (Wennstrém).—The patient, a girl born in 1938, was examined in 1947 for 
pulmonary tuberculosis, as the mother had recently contracted the disease. No pathologic 
symptoms were apparent. In January, 1948, the patient felt pain in one hand and tubercular 
changes in the metacarpals III and IV sinister (spina ventosa) were found. Radiographs 
showed two well-defined, pea-sized patches on the tip of the left lung; these were considered to 
be hematogenous foci in the course of healing. At the sanatorium, a part of the sequestrated 
bone was removed on the metacarpal V sinister. The process of healing was satisfactory. 
After discharge from the sanatorium, examination revealed no progress of the disease. 
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On inspection by the School Dental Service on March 21, 1950, the buceal gingiva of 
On 


lower right cuspid region presented a fissured and lobate area of about 1 sq. cm. 
In 


lobes there were small nodules and, on pressure, a grayish secretion was observed. 
region of the tooth there was crowding; this tooth was outside the arch and was trauma- 
ed during articulation. 

Probing bucally of the tooth revealed that the jawbone had been replaced by a soft 
sue down to the apex (Fig. 3). Biopsy showed pieces of oral mucosa covered by a hyper- 
stic layer of stratified epithelium; beneath the epithelium there were markedly chronic and 
rulent inflammatory changes, with pronounced infiltration of plasma cells, round cells, and 
ikocytes. No foreign bodies or giant cells were found. There were no signs of tuberculosis, 
tinomycosis, or any other specific process; neither was there any evidence of a tumor 


Lundquist 





Fig. 3. Fig. 4 Fig. 5. 





Fig. 6. 


The cuspid was extracted, and a pea-sized granuloma was curetted from under the 
apex. Radiographic check three months later gave the impression that the wound was in 
the process of healing (Fig. 4). No flow of secretion was evident on pressure. The mucosa, 
however, was not quite normal. It had an uneven appearance. The patient was kept under 
regular observation during 1950 and the wound apparently had healed completely. 

On July 19, 1951, the patient was again examined by the School Dental Service; it was 
found that there was a relapse at the site of the extracted cuspid and that the pathologic 
change was considerably worse than on the occasion of the first examination. The gingiva 
n the region of the left to right canine had assumed a bluish red color, was raised from 
the underlying bone and gave marked signs of a cold abscess. No fistula could be found 
and radiographs showed a little more than pea-sized, diffuse area of bone resorption around 
the root of the lower left central incisor (Fig. 5). Profile radiographs (Fig. 6) showed that 
the corticalis in the region of the left second to right first incisor was destroyed bucally. 
The incisor was found to be nonvital. The tooth had not been traumatized, the patient said. 
[t was trepanned without anesthesia and the pulp which was grayish white anemic, insensitive, 
somewhat moist, and odorless, was extirpated. The glandula sublingualis was swollen, the 
size of a gooseberry, hard, and insensitive. The tooth was treated alternately with iodine 
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and tri-cresol. During the course of tie treatment the symptoms abated. As the biopsy 
was negative, guinea pig tests were made at the sanatorium. Inoculation of guinea pig with 
exudate from the abscess region revealed that the patient had a tuberculous infection. Heal- 
ing, which had begun after the conservative treatment of the incisor, was supported by 
PAS. Since resistance of the tubercle bacilli to PAS could not be expected in the following 
few months, the use of streptomycin as well as not considered necessary. The root of the 


lower incisor was filled on Sept. 27, 1951. 


Discussion.—The tuberculosis in the mandible cannot have been a primary 
infection. The patient had primary foci in one lung. It is possible that the 
tubercle bacilli had reached the mouth through coughing and a focus had ap- 
peared on the gingiva of the cuspid. In this case there would have been spread- 
ing to the bone. This is hardly likely, as there were no foci between the right 
cuspid and left central incisor. Hald?’ states that every form of tuberculosis 
of the bone or joint must be considered as due to spreading. Fonio** maintains 
that tuberculosis of the mandible indicates a tendency to spreading and, accord- 
ing to Jeanneret,*! it implies a serious stage. The course of the disease, in this 
case, probably began with the aerogenic infection from the mother after which 
there appeared a primary lesion on the left lung. From there the bacilli spread 
via ductus and hilus thoracicus to vena subelavia. Metastases appeared in 
various places in the body: That the various hematogenic (postprimary) foci 
began to develop after so long a time may be ascribed to the temporary general 
reduction of the resistance of the body. 

Weinmann and Sicher*® have described a course of tubercular osteitis that is 
similar to that observed in Case 2. It appears as a more or less rapid destrue- 
tion of the bone and there is a tendency to spreading in the surrounding soft 
tissues. Reactive or compensatory formation of new bone is not always absent, 
but it is generally not extensive and is overshadowed by the destructive processes. 
Tuberecular osteitis has therefore been described as a prototype for rarefied 
osteitis. 

Conclusions 

It is evident that the dentist may oceasionally assist in diagnosing tubereu- 
losis at an early stage. In certain cases, the secondary manifestation may ap- 
pear first in the mouth. By discovering this disease in the jaw, the dentist may 
help in detecting other metastases. It is most important that skeletal tubereu- 
losis be diagnosed early;. otherwise it may have serious consequences for the pa- 
tient; this has a social significance, as it can become inecapicitating. Many 
deseriptions of tubercular osteitis or osteomyelitis give no data of the origin 
of the disease. There is much evidence that tuberculous gingivitis may involve 
the jawbone. Care should be taken that the apical status is good in cases of 
tuberculosis. Granulomas may be infected by tubercle bacilli through open 
root canals or through hematogeniec spreading. Improved nutrition results in 
better oral conditions which support the expensive general treatment and chemo- 
therapy at sanatoriums that all too often lack satisfactory dental service. 
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Summary 


A survey of the available literature is given comprising the frequency, 


athologie types, histopathology, diagnosis, and treatment of tuberculosis in the 


Two personal observations are recorded. 
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ORAL LESIONS IN CHILDHOOD 
Max H. Jacoss, M.D., D.M.D.,* Boston, Mass. 


Introduction 


HE newborn, infants, and children are often subject to diseases and lesions 

of the oral mucosa and jaws peculiar to that age group. Cleft palate, hare- 
ip, bifid uvula, bifid tongue, ankyloglossia, thyroglossal and dermoid cysts, and 
ibnormal maxillary and mandibular labial frenums are not too uncommon. 
Exanthematous diseases almost always manifest lesions on the oral mucosa and 
tongue. Among these lesions are the strawberry tongue of scarlet fever, Kop- 
ik’s spots of measles, the fine reddish spots on the soft palate in German measles, 
esicles on the oral mucous membranes in chicken pox, and the pseudomembrane 
on the soft palate and uvula in diphtheria. 

There are a number of other entities of the oral mucosa which oceur quite 
frequently. Among them are the various ulcerations, fungus infections, vitamin 
deficiencies, and mucosal tumors. 

Ulcers 

An uleer is a disintegration of the epidermis extending into the dermis. 
Uleers are the most common lesions which occur on the oral mucous membranes 
of infants and children. 

In the past, uleers of the mucous membranes have been the souree of a 
great deal of confusion. This has been added to by the interchange of the term 
aphtha. Stedman’s Medical Dictionary’ defines the word aphtha as ‘‘a minute 
uleer on the mucous membrane.’’ The same dictionary describes aphthae as 
‘minute whitish spots on the mucous membrane of the mouth constituting 
thrush.”’ Many textbooks on pediatries also consider thrush as aphthae.? 

The term aphthous stomatitis appears to be used to designate any oral 
mucous membrane characterized by multiple small ulcers for which the cause 
cannot be determined. I feel that the term aphtha should be abandoned and, 
whenever possible, etiological terminology instituted. 

Oral uleers are either primary or secondary to vesicle formation. They may 
be classified as: (1) traumatic, (2) infectious, and (3) allergic. 

Traumatic Ulcers.—Traumatie ulcers in the newborn are most often created 
by attempts to wipe and clean the mouth. Small excoriations may be formed 
by the use of gauze, cotton, or suction tips. Infants tend to put anything and 
everything they ean get hold of into their mouths. Before dentition, the sucking 
of a broken teething ring with a sharp edge, brittle candy, and wooden sticks 

*Associate Professor of Oral Diagnosis, Tufts University School of Dental Medicine. 
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is often a factor in ulcer formation. After deciduous dentition has taken place 
the use of an unclean toothbrush on which toothpaste has hardened may caus: 
a scratch which rapidly becomes an erosive ulcer and may undergo secondary 
infection. In older children, continuous irritation by a sharp broken-dewn 
carious tooth may create an ulcer on the margin of the tongue. 

Most traumatic ulcers are usually single and linear, with small radiations 
emanating in all directions (Fig. 1). Chewing and swallowing in older chil- 
dren are very painful. Treatment consists of removing the cause, preventing 
secondary infection, and relieving pain. 


Fig. 1.—Traumatic ulcer on alveolar gingiva caused by unclean toothbrush. 


Pterygoid ulcers (Bednar’s aphthae) (pterygoid erosions): Pterygoid 
ulcers occur in the newborn and are characterized by two yellowish, slightly 
raised, erosive areas, each one slightly medial and posterior to the greater pala- 
tine foramen, covering the area of the junction of the medial pterygoid process 
with the horizontal body of the palate bone. Within two or three days the 
patches spread toward the midline. 

It has been said that wiping the mouth with gauze or cotton rolled on a 
finger is the cause of these lesions. However, I saw a 1-week-old baby in which 
there was no history of any attempt to cleanse the mouth. The rest of the palatal 
mucosa was extremely thin, very pale, and appeared to be markedly stretched. 
At that time, I felt that these erosive uleers were due to failure of complete 
and adequate blood supply to the part. Within ten days the palatal mucosa 
had lost its paleness and the ulcerated areas were beginning to be covered by 
epithelium. 

Bohn’s nodules (Epstein’s pearls): Pterygoid ulcers must not be mistaken 
for Bohn’s nodules, which an infant may present as tiny whitish yellow nodules 
within and on each side of the median raphe of the hard palate. Sometimes 
they may also be found on the gingivae. Investigators are under the impres- 
sion that these are tiny retention cysts, disappearing about two months after 
birth. 


. 
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Riga-Fede’s disease: Occasionally a child is born with one or more erupted 
wer incisors. The instinetive process of sucking creates an ulcer of the lingual 
renum and the tip of the tongue, with an indurated mass in the center of 
he uleer, and the formation of a grayish membrane. This mass is composed of 
ibrous tissue, probably the result of an intermittent reparative process (Fig. 2). 





Fig. 2.—Riga-Fede’s disease, caused by sucking on erupted mandibular incisors present at 
birth. The baby is 1 week old. 





Fig. 3.—Healing process following removal of the deciduous incisors. Note loss of tip of 
tongue. 


Attempts to cover the erupted teeth with celluloid or plastic crown forms 
or by any other means have not been successful in my hands. The process of 
sucking continues and the damage is kept up. Extraction of the teeth is followed 
by rapid healing. Destruction of the tip of the tongue is permanent (Fig. 3). 
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Infectious Ulcers.—Infectious ulcers are of three types: bacterial, viral, 
and fungus. 

Staphylococcus stomatitis: The predominating organism in the bacterial 
type is usually one of the strains of the staphylococcus. In the presence of 
multiple traumatic excoriations, infection arises from unclean nipples, sucking 
the fingers or thumb, and other nonsterile objects. Pustules are formed which 
become inspissated, drop off, and leave round, diserete, shallow, slightly under- 
mined, painful ulcers. Treatment consists of touching the ulcers with silver 
nitrate or 7 per cent chromic acid and hydrogen peroxide. The condition sub- 
sides within a few days. 

Ulceromembranous stomatitis (Vincent’s infection): This condition may 
occur in infants and children suffering from celiac disease and gastrointestina!] 
diseases in which normal vitamin assimilation is prevented. It usually mani- 
fests itself about the time that the deciduous dentition takes place. In the 
presence of a marked vitamin B complex deficiency, the fusospirochetal organ- 
isms which normally inhabit the mouth find a good medium for growth and 
give rise to the symptoms of the disease. This consists of malaise, submandibular 
gland swelling, drooling, and a very fetid odor. Between the erupted teeth 
the interdental papillae undergo necrosis, and in the edentulous areas pseudo- 
membranous ulcerations appear and extend into the cheeks, tongue, and throat. 

Treatment consists of controlling the factors leading to nutritional and 
vitamin deficiencies, intramuscular injections of penicillin, and intravenous 
feedings with adequate dosage of ascorbie acid, niacinamide, and riboflavin. In- 
traoral irrigations with warm normal saline solution or a well-diluted solution 
of hydrogen peroxide serve as a cleansing agent. 

Noma (cancrum oris): In debilitated children, especially following one 
of the infectious diseases, or where there has been a complication of diseases 
during which avitaminosis and inadequate nutrition have taken place, a gangre- 
nous uleer in the posterior cheek or corner of the lips may occur. The ulcer 
spreads fairly rapidly, becoming covered with a grayish black slough. This 
gangrenous process extends through the whole thickness of the cheek, which 
sloughs out, exposing the jaws and teeth. Smears taken from the gangrenous 
area reveal numerous fusospirochetal organisms. This condition is almost 
always fatal in children. Recovery necessitates plastic surgery for correction 
of deformities. : 

Virus infections: The most common virus infections in children are measles 
(rubeola), chicken pox (varicella), German measles (rubella, rétheln), herpetic 
stomatitis, and occasionally herpes zoster of the palate. 

Koplik spots are the first signs of measles. Found on the inner cheeks 
opposite the maxillary molars, these lesions consist of tiny white specks on a 
red base. At times, both Koplik’s spots and ulcerations may be seen simul- 
taneously. The importance of being familiar with these lesions is exemplified 
by the following history : 

A 15-year-old boy was sent into the hospital with a diagnosis of stomatitis medica- 
mentosa. The previous day he had become ill with headache, coryza, and anorexia. His 
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lily physician put him to bed and prescribed fluids and 5 grains of aspirin every four 
irs. The next morning when he was seen by his physician, the buccal mucosa was covered 
th white and red spots and he appeared very much more ill. The physician felt that, since 
had never taken aspirin before, this was a manifestation of a drug eruption. When 
imined in the hospital, a number of raised white specks on a red base could be seen 
terspersed between many tiny ulcers. One of the exanthematous diseases was suspected, 
d he was placed on precautions. Twenty-four hours later a typical measles rash appeared 
1 the skin and the diagnosis was established. 

Herpes simplex: Herpetie disease of the mouth may involve the buccal 
iucosa, tongue, and palate (herpetic stomatitis), the gingivae (herpetic gingi- 
itis), or both (herpetic gingivostomatitis). 

The etiological agent is the herpes simplex virus, which is transmitted to 
nfants and very young children by contact, droplet infection, or ingestion. 
\lost viral diseases result in lasting immunity. The herpes virus, however, per- 

sists after recovery. With each lowered resistance of the individual, or increased 
virulence of the virus, clinical disease becomes recurrent. 

Andrews* uses the phrase *‘ jolt motif’’ to describe the impetus necessary 
to eventuate recurrent clinical infection. The latent virus in the epidermal cells 
about the mouth and lips becomes activated by fever, sunlight, colds, and cer- 
tain forms of trauma, one or more of these becoming the effective ‘‘jolt to 


upset the balance between host and virus.”’ 





Fig. 4.—Cluster of herpetic vesicles on palate of 16-year-old girl. 


The disease manifests itself in children by fever, malaise, drooling, and 
cervical adenitis. This is followed by the formation of clusters of vesicles, each 
vesicle on a red base and ranging in size from the head of a pin to a split pea, 
covering the various parts of the oral mucosa. The point of differentiation be- 
tween herpetic vesicles and other vesicular diseases is the cluster formation. The 
vesicles cannot always be seen because the moisture and warmth of the mouth 
quickly result in rupture of the vesicles, with coalescence of the ulcerations. I 
have waited for hours to catch the vesicles before they have had a chance to rup- 
ture and appear as in Fig. 4. The coalesced ulcers may cover large areas of the 
mucosa. The condition lasts from a few days to two weeks. 
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To confirm the diagnosis by laboratory means, the virus can be found in 
the saliva of patients with active disease. Fluid taken from a vesicle and inoc- 
ulated into the searified cornea of a rabbit produces keratoconjunctivitis and 
vesicles. Excision of one of the oral lesions, when examined under the micro 
seope, reveals inclusion bodies in the nucleus or cytoplasm of the infected cells 
in the upper layers of the epidermis. 

There is no specific treatment for this disease. To prevent secondary infec- 
tion and to shorten the course of active disease, Aureomycin has been found 
effective. Pain can be relieved to some extent by touching the ulcers with 
silver nitrate or 5 per cent chromic acid followed by hydrogen peroxide. Chil- 
dren old enough to use a mouthwash may find a soothing benefit from the use 
of a saturated solution of potassium chlorate, one tablespoonful to a glass of 
warm water every two hours. The child must be old enough to use a mouth- 
wash without swallowing the solution. Some success has been reported after 
giving a series of eight to ten vaccinations, at ten-day intervals, with commercial! 
smallpox vaccine. Since gamma globulin is the plasma fraction which contains 
antibodies, this agent is now being tried. There is insufficient evidence at this 
time to draw any conclusion. McCarthy® has found success by touching the 
ulcerations with alpha fluorohydrocortisone 0.1 to 0.2 per cent (Squibb) or 
Alflorone 0.1 to 0.25 per cent (Upjohn). 

Herpetic stomatitis must be differentiated from recurrent ulcers of un- 
known origin, one of which is Mikuliez’s ulcers, described by Burket® as ‘‘peri- 
adenitis mucosa necrotica recurrens.’’ This disease is not characterized by 
vesicle formation or by the presence of an antibody titer to the herpes virus. 
No inclusion bodies have been reported after microscopic examination of an 
excised lesion. 

Fungus infections: Thrush (oral moniliasis) is the most common fungus 
infection in infants and young children. The etiological agent is the Candida 
albicans (Monilia albicans, Oidiwm albicans, Saccharomyces albicans). Lack of 
cleanliness on the part of attendants, unclean nipples, nursing bottles, and 
carriers are said to be causative factors. 

The lesions are characterized by the formation of white, milklike curds 
on the oral mucosa and tongue. The lesions may coalesce and give the appear- 
ance of a pseudomembrane. Attempts to scrape the lesion leave tiny pin-point 
bleeding areas. 

Confirmation of moniliasis may be made by direct microscopic examination. 
A seraping is placed on a cover glass and a few drops of decinormal potassium 
hydroxide solution is added to dissolve extraneous matter such as desquamated 
epithelium. The fungus is seen as septate mycelia. 

Treatment consists of painting the lesions with 1 per cent gentian violet. 
Older children may be benefited by iodides. 


Allergic Ulcers.—Under allergic lesions of the oral mucosa must be in- 
cluded reactions to foods, drugs, and unknown allergens. 
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Allergie uleers are primary or secondary to vesicle formation. They are 
enerally diserete and larger than the single herpetic ulcer. They tend to be 
val rather than round and the periphery is slightly irregular. The base of 
he uleer is covered with a fibrinous exudate. It is very painful to extraneous 
nfluences. 

Children often inherit allergic tendencies, but not always to the same 
illergen as the parent. I have a young patient who develops an ulcer on the 
inner surface of the lower lip whenever he takes tomato juice or eats tomatoes 
Fig. 5). His father reacts similarly to nuts. The common foods giving rise 
to allergie uleers are tomatoes, oranges, eggs, flour-containing foods, and nuts. 

Whenever the allergens can be discovered, abstinence is the cure. When 
unknown, test diets must be considered in the attempt to find the offending 
agent. Antihistaminies may shorten the period of pain. Antibiotics are given 
when secondary infection is present. 


Fig. 5.—Allergic ulcer caused by tomatoes. 


Erythema multiforme: This is a condition in which the cause has not been 
determined. Most authorities feel that erythema multiforme is an allergie mani- 
festation occurring in the oral cavity and skin, or in either. It may commence 
as primary ulcers or secondary ulcers following the rupture of vesicles. The 
coalesced ulcers are extensive, involving the lips, tongue, and cheeks. When the 
skin is also involved, diagnosis is more simple. On the lips the ulcerations are 
crusted. In the mouth the lesions are variously shaped and covered with slough. 
Secondary infection is common. 

The treatment consists of antibiotics for the infection and bland mouth- 
washes for cleanliness. Methylene blue and gentian violet are of doubtful value. 
In the mouth the condition clears up slowly but effectively. Recurrences are not 
rare. 

Stevens-Johnson syndrome: This is a more severe form of erythema multi- 
forme, characterized by high fever and erosive ulcers of the mucous membranes, 
including the conjunctivae, and the genital organs. This condition in young 
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children is serious and effective supportive treatment is necessary, since there 
is no specific remedy. Antibiotics, intravenous feedings with high caloric values, 
and adequate vitamin dosage must be maintained until food can be taken orally. 


Angioneurotic edema (Quincke’s disease): Although the cause of this con- 
dition is not actually known, it is said to be due to hypersensitivity. Sudden 
swelling occurs in the areas of the mouth and face where areolar connectiv: 
tissue is most prevelant, and lasts for twenty-four hours to one week. No othe: 
symptoms are usually present. When the larynx is involved, tracheotomy may 
be a lifesaving measure. The period of swelling is markedly decreased under 
the influence of Adrenalin or ephedrine. Antihistamines may be of value. 


Vitamin Deficiencies 

Vitamin deficiencies in infants occur as the result of congenital gastroin- 
testinal anomalies or deformities in which the mucosae fail to permit absorp- 
tion and assimilation of nutritive elements. 

Vitamin A deficiency is most common in childhood. It is associated with 
severe digestive disorders and is characterized by xerophthalmia, failure to gain 
weight, and even night blindness. 

Vitamin B deficiency as a distinct entity does not occur in infants and 
young children except in the Orient as infantile beriberi. 

Vitamin C deficiency occurs as infantile scurvy (Barlow’s disease). In 
breast-fed babies it is the result of the lack of the vitamin in the milk. Babies 
fed on boiled milk in which the vitamin is destroyed, if not given citrus juices, 
may develop seurvy. 

The disease in infants is characterized by red, swollen gums which bleed 
easily on touch. The ankles, knees, and elbows are swollen and ecchymotice. As 
long as the child lies without being touched, he remains quiet. Any attempt 
to move the child results in erying due to pain caused by subperiosteal hemor- 
rhages. The treatment is adequate dosage of ascorbic acid in the form of orange 
or tomato juice. Within forty-eight hours its effect becomes apparent and at 
the end of two weeks swelling and ecchymosis have disappeared. 


Tumors 


Two benign growths found in infants and children are mucosal polyps and 
granular-cell myoblastomas. The polyp is a projection of mucosal tissue jutting 
into the mouth from the inner cheek or gingival mucosa. They range in size 
from 0.5 to 2 em. The smaller ones may atrophy in a few months and the larger 
ones are surgically excised (Fig. 6). 

The granular-cell myoblastoma is sometimes called ‘‘congenital epulis’’ 
when it occurs on the gingiva. The most common site is the tongue, in which 
it goes unrecognized for several years. The origin of this tumor has not been 
definitely established. Anderson’ cites M. Murray as having cultured cells 
from a granular-cell myoblastoma ‘‘which showed a resemblance to skeletal 
Other origins have been suggested but none have been substantiated. 


, 


muscles.’ 





Fig. 6.—Mucosal polyp of cheek in 24-hour-old baby. 


Fig. 7.—Myoblastoma of maxillary gingiva in 24-hour-old baby. 


Fig. 8.—Histopathologic section of lesion shown in Fig. 
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Fig. 7 is a photograph of a 24-hour-old baby with a lesion on the anterior 

maxillary gingiva measuring about 1.5 em. in diameter, which had the appear- 

ance of a fibroma but which, on histologic examination, proved to be a myo- 
blastoma (Fig. 8). 


Acrodynia (Erythredema, Pink Disease, Swift’s Disease) 
Acrodynia is a disorder of children characterized by a pinkish red erup- 
tion on the palms of the hands and soles of the feet, followed by epidermal ex- 
foliation and pigmentation. Pain in the hands and feet and respiratory and 
gastrointestinal disorders are common. 


Fig. 9.—Characteristic alveolar necrosis around erupting teeth in acrodynia. 


With each erupting tooth a specific type of alveolar necrosis occurs (Fig. 
9). There is a failure of complete root formation and very often the exfolia- 
tion of sequestra is accompanied by exfoliation of the erupting tooth. 

Although the symptoms appear to be pellagroid in character, the etiology 
is unknown. Vitamin B complex has not proved effective and treatment is 
symptomatic and supportive. 

Conclusion 


The dental literature of the last decade has been scanty concerning oral 
lesions in infants and children. A brief review such as this may stimulate an 
awareness of these intricate problems which may be presented to the dentist. 


References 


1. Stedman, T. L.: Stedman’s Medical Dictionary, ed. 15, Baltimore, 1942, Williams & 
Wilkins Company, p. 74. 

2. Hempelmann, T. C.: The Practitioner’s Library: Pediatrics, New York, 1935, D. 
Appleton-Century Company, p. 289. 








me 9 ORAL LESIONS IN CHILDHOOD 881 


wr 8 


Andrews, C. H.: Adventures Among Viruses, New England J. Med. 242: 162, 1950. 


Jacobs, H. G., and Jacobs, M. H.: Aureomycin: Its Use in Infections of the Oral Cavity, 
ORAL. SuRG., ORAL MED., AND ORAL PATH. 2: 1015, 1949. 


McCarthy, P.: Personal Communication. 
Burket, L. W.: Oral Medicine, ed. 2, J. B. Lippincott Co., Philadelphia, 1952, p. 146. 
Anderson, W. A. D.: Pathology, ed. 2, St. Louis, 1953, The C. V. Mosby Company, p. 748. 


311 COMMONWEALTH AVE. 








AN ADDITIONAL REPORT ON CONTROL MEASURES IN 
POLIOMYELITIS 


After consulting The National Foundation for Infantile Paralysis, 


and in cooperation with the Foundation, the New York Institute of 
Clinical Oral Pathology asked the more imporant medical and dental 
journals to publish the following report: 


Control Measures in Poliomyelitis 


N ANSWER to inquiries, the Council of the New York Institute of Clinical 
Oral Pathology decided to get an authoritative opinion on the care of 
patients during the ‘‘epidemie season.’’ 

Mr, T. E. Boyd, Assistant Director of Research, The National Foundation 
for Infantile Paralysis, Inec., in his letter of Mareh 22, 1955, referred us to 
section 5, page 6, of their pamphlet entitled Control Measures in Poliomyelitis, 
which reads: 

5. Tonsillectomies. 

Tonsillectomies and other elective procedures—especially those about the mouth, 
such as dental extractions—should be postponed until after the epidemic season. 
There is considerable evidence that the risk of developing poliomyelitis, especially 
the bulbar form, is much greater among recently tonsillectomized patients. 


We feel that section 6, page 7, should also be called to the attention of the 
medical and dental practitioners on account of the use of injections for local or 
block anesthesia. It reads as follows: 


6. Injections. 
If they can be postponed with safety, diphtheria, tetanus, and pertussis immuniza- 
tions in children over one year of age should not be carried out during polio- 
myelitis epidemics as there is some evidence that they may predispose the injected 
limb to paralysis. It should be recalled, however, that these diseases present a 
much greater hazard than poliomyelitis, particularly during infancy. 


In his letter, Mr. T. E. Boyd added a paragraph which is very instructive: 


Unfortunately, it may not be entirely clear just what period of time is meant by ‘‘the 
epidemic season,’’ in the section referred to above. It would hardly be possible to designate 
any fixed period of the calendar as such. The epidemic season is not the same in Florida as 
in Maine, and in a given locality it is not uniform from year to year. Purely as a personal 
interpretation, I should think of the epidemic season not as a fixed period of the calendar, 
but as any period when the local incidence of poliomyelitis is relatively high. 


Only one editor refused to publish the report and stated: 


Insofar as I am able to ascertain, there is no truly scientific evidence to point to the 
increased incidence of poliomyelitis in ‘patients with recent dental extractions. I fully 
appreciate the fact that tonsillectomized patients have increased occurrence, but this, of course, 
is an entirely different problem. 
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I am therefore sending your information around to our Editorial Board, requesting 
ir opinion regarding possible publication of this material in the Journal of Oral Surgery. 


rsonally, I think it is open to considerable question. 


When informed of this attitude, The Nationa] Foundation for Infantile 
‘aralysis responded with the following paragraph: 

So far as the scattered individual reports are concerned, the factor of chance coincidence 
nnot, of course, be excluded. I might add, however, that we have received reports from 
rrespondents, and from grantees, of a number of unpublished cases. The recommendation 
‘out postponing elective dental extractions during the epidemic season is based on evidence 
at is perhaps not entirely conclusive. Nevertheless, as a purely personal judgment, I should 


low the recommendation if a member of my own family were concerned. 


A short time later the following announcement appeared in the Journal of 
he American Dental Association (51: 379, September, 1955) : 


Extractions Need Not Be Avoided in Polio Season 
There has been no evidence to correlate the incidence of poliomyelitis with extractions 
or other surgical procedures, according to the members of the editorial board of the Journal 
of Oral Surgery. The opinions of board members were sought after The National Foundation 
for Infantile Paralysis, Inc., suggested that such dental procedures be postponed during the 
polio season. The members stated that dental procedures are different from procedures such 


as tonsillectomies, which, it has been suggested, also should be postponed. 


To find a solution, our Council decided to send the following letter to all 
the chiefs of the Departments of Pediatries of all the hospitals in Greater New 
York: 

It seems to be an accepted rule by practitioners of your specialty to advise postponement 
f operations for the removal of tonsils and adenoids during the epidemic season of polio- 
myelitis. 

In our experience pediatricians have asked us to observe the same rules for surgical 
procedures about the oral cavity (e.g., extractions and other surgical operations on soft tissues 
and bone, as well as the injection of local anesthetics for dental operative procedures). 

It will be very helpful to us if you will let us know of cases of poliomyelitis developing 
after oral surgical or dental procedures seen in your hospital or by other practitioners. 

Also, kindly inform us whether you would advise postponement even though there is at 
present no definite relationship. 


We received thirty-five replies. Thirty-two stated that they are against 
performing elective procedures in the oral cavity during the epidemic season. 
Six of these were based on a unanimous decision at staff conferences (one 
attended by forty-five to fifty members). Only one chief saw no reason for 
postponing any operation in the oro-pharynx; two do postpone tonsil and 
adenoid operations, but do not believe oral operations need be delayed. 

In closing, we would like to eall attention to the following, taken from ‘‘ New 
Information for Physicians on the Salk Poliomyelitis Vaccine,’’ No. 2, January, 
1956, published by The National Foundation for Infantile Paralysis: 

Should elective nose and throat operations be postponed until some recommended inter- 
val after the administration of vaccine? 
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Under ordinary circumstances, elective nose and throat operations are not performed 
during periods of high poliomyelitis incidence. If such an operation has to be performe: 
during an epidemic period, it would be advisable to give two doses of vaccine and then wait 
month, if such delay would not endanger the patient’s life. Effective vaccination with 
properly prepared and tested poliomyelitis vaccine greatly reduces the risk of paralytic poli: 

There is n 


myelitis and does not engender or increase the chance of poliomyelitis infection. 
reason, therefore, why elective nose and throat operations should be postponed following 
vaccination except that time be allowed for the protective effect of the vaccine to come int 


play. 
The New York Institute of Clinical Oral Pathology, Inc. 
March 26, 1956. 





Oral Roentgenology 


RADIOGRAPHIC INCREMENTATION 


WiLuiAM R. Patterson, D.D.S., TEXARKANA, ARK.-TEX. 


ADIOGRAPHIC inerementation’’ describes a method by which a grid 
(calibrated in millimeters) is incorporated in the dental film and becomes 
visible during the developmental process. The grid pattern is placed on the 
film at the time of manufacture by a light stenciling process and is so finely 
ruled that it does not obscure anatomic detail or interfere with diagnosis. This 
special film was designed to study the value of calibrated radiographs in oral 
radiography. 

Preliminary studies have been made regarding the practicality of this 
method for: (1) precise location of root tips or foreign bodies in the maxilla 
or mandible (of particular importance in edentulous areas); (2) measurement 
of eystie areas or other intrabony pathologie processes; (3) computation of root 
canal lengths in endodontie procedures; (4) measurement of edentulous areas 
to be restored by fixed or removable prosthetic appliances; (5) orthodontic 
procedures in conjunction with cephalometries; and (6) periodontal pockets, 
tooth relationship, alveolar crest height. 

Cases were selected in which the anatomic specimen or landmark could be 
readily measured and compared to the measurement as shown on the radiograph. 
Extracted teeth were saved and their actual dimensions were determined by 
use of a Boley gauge. In the study of space closures, tooth relationship, ete., 
edentulous areas were measured intraorally or upon study models in arriving 
at the error of distortion due to improper angulation or ray divergence. The 
degree of accuracy of the incremented radiograph in endodontics was readily 
apparent when compared to the actual length of the silver point or diagnostic 
wire. 

In the realm of oral surgery, this special film was of value in planning the 
incision of long-standing. root tips or other intrabony pathologie processes. 
Retained root tips in edentulous areas were precisely located by first placing 
a small tattoo mark on the lingual surface of the alveolar ridge 2 or 3 mm. below 
the crest height. The mark is made in the general proximity of the tooth 
fragment. This mark on the gingival tissues serves as the central reference 
point. The film packet is now placed so that the intersection of the 


Film for this project was specially prepared by the Photo Product Department, E. I. 
du Pont de Nemours & Co., Wilmington, Delaware. (Not available commercially). 
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vertical and horizontal reference lines, which are inscribed on the exterior o}{ 
the packet, lies directly over the tattoo mark on the gingival tissues.* The 


exposure is made and the film is processed. The location of the tooth fragment 


\ 

















Fig. 1.—Radiograph of central incisor area showing the grid pattern as utilized during the 
initial phase of sealing the canal in endodontics. 


Fig. 2.—Radiograph of lower molar area showing grid pattern. 


correlating the accuracy of the film as compared to actual measurement of the tooth, its 


This is one of a series 
individual roots, and the resultant edentulous area following extraction. 


*The vertical and horizontal lines which are inscribed on the exterior of the packet 
correspond to the central segments as shown on the developed film. 
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n now be determined in two planes by noting the distance (in millimeters) of 
e fragment from the intersection of the central vertical and horizontal 
ements as shown on the film. The incision and exploratory procedure can now 
planned in detail, reducing operating time and trauma to the involved tissues. 
The evaluation of cystic areas was of least significance, since only two 
mensions are visible on the radiograph. This was partially overcome by utiliz- 
i@ different positions and angulations to arrive at an approximation of the area 
1 question. 
In the initial phase of this investigation, errors of distortion averaged 10 
» 12 per cent. These errors were later reduced to an average of 5 per cent. 
Jistortions of 5 per cent or less seemed to be of no clinical significance. While 
ay divergence will account for a small fraction of this error, the principal cause 
{ error was improper angulation, with resultant elongation or foreshortening 


of the object.* 

While incremental film offers no advantage over plain film for routine 
dental radiographic examination, it seems to have distinet value in special clinical 
problems as outlined previously. In this role it is a weleome adjunct to complete 


radiographic service. 

With the advent of this calibrated film, many applications of this technique 
become obvious in other fields of industrial and medical research. In the field of 
radioactivity, patterns and types of ray divergence could be determined and 
charted in detail as to penetration, diffusion, and intensity. In industrial radiog- 
raphy, the application of this method in studying shell-loading, defects in 
castings, and stress patterns of materials would be of value. 

It is apparent that the calibrated film and its proposed ramifications are 
worthy of further investigation. 


Summary 

1. ‘‘Radiographie incrementation’’ describes a method by which a grid 
(calibrated in millimeters) is incorporated on a film at the time of manufacture 
and becomes visible during the developmental process. 

2. The grid pattern does not obscure anatomic detail or interfere with 
diagnosis. 

3. Film of this type is of value in diagnosis by providing a means for 
computation and location of certain pathologie processes. 

4. Error of distortion averaged 5 per cent on anatomic specimens. Errors 
of this magnitude were of no clinical significance. 

5. The use of calibrated film in atomic, industrial, and medical radiography 
is worthy of further investigation. 


518 Hazen Sr. 


*In the industrial application of this film, errors if distortion would be essentially zero 
except for slight errors of ray divergence. 





Oral Pathology 


A CLINICOPATHOLOGIC STUDY OF ALVEOLAR BORDER EPULIS 
WITH SPECIAL EMPHASIS ON BENIGN GIANT-CELL TUMOR 


Grecory N. Brown, A.B., M.D., CHARLES G. DARLINGTON, M.D., AND 
SipnEy R. Kuprer, B.S., D.D.S., NEw York, N. Y. 


(Concluded from the July issue, page 765.) 


Transition of Tumor Epulis 


Early Proliferative Phase.—The tumor in this phase resembles a bloody 
sponge. This “hemorrhagic” characteristic is confirmed on microscopic section 
(Fig. 1). A deseription of its vascular architecture cannot be undertaken 
without mention of the giant cells, for these cells develop in ‘‘ direct continuity 


with the blood vessel endothelium.’’* Johnson’s* excellent description fol- 
lows: ‘‘These cells vary greatly in shape and size and are opaque, acidophil 
cells, containing small oval, uniformly shaped nuclei which are grouped in 
the central parts of the protoplasm.’’ 

The vascular architecture resembles a sinusoidal net. The giant cells, 
syncytial masses of protoplasm, bud into the sinusoids, are often ‘‘hollowed 
out from the vessel side,’’ and are always seen ‘‘forming portions of the walls 
of the eapillaries.’’ It was comparatively easy to find blood in the ‘‘holes’’ 
of these giant cells (Fig. 2). The circulation in the sinusoidal spaces is slug- 
gish in the extreme and conditions are more favorable for the resorption than 
for the formation of bone. 

The stroma resembles a feltwork, its reticular pattern consisting of cells 
and a minimum of intercellular substance. The nucleus of the leading cell 
is round to oval and clear, with little to no demonstrable cytoplasm. This 
intercellular substance’ is poorly developed; although occasionally a good 
silver stain will show an intricate reticulum (Fig. 3). There is little to no 
collagen, young or adult, and there is no bone. 

These changes are diffuse and widespread and rarely do we see even the 
beginnings of nodulation, so commonly found in the later proliferative phase. 

In summary, this phase is not common. The internal architecture is seen 
to best advantage in specimens from the back of the mouth where its ‘‘hemor- 
rhagic’’ character is clearly evident and, except for slight surface ulceration, 
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Fig. 1.—Early proliferative phase of tumor epulis. 


Fig. 2.—Giant cell forming portion of capillary. 
Fig. 3.—Reticular pattern of stroma. (Silver stain.) 
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shows no sign of inflammation. This contrasts with findings of tumors from 
the front of the mouth where in this phase, even at this time, less vascularity 
is present and already signs of inflammation, which are not confined to the 
surface alone, are evident. 
Late Proliferative Phase.—In this phase the tumor is less vaseular. The 
sinusoidal character of the early phase has undergone a transformation and 
endothelial-lined channels are easier to trace (Fig. 4). 


Fig. 4.—Late proliferative phase of tumor epulis. 


Giant cells are now fewer in number, but they still are in ‘‘direct con- 
tinuity with the blood vessel endothelium.’’ They have retracted away from 
the lumina of these vessels and form smaller, flattened, protoplasmic masses 
along the margins of the newly formed blood channels. Nuclei, fewer in num- 
ber, have often shifted to the periphery of the cells and not uncommonly have 
become pyknotic. These changes are difficult to interpret, but they suggest 
physiologic dissolution or degeneration of the cells (their nucleus or eyto- 
plasm, or both). 

The circulation is nowhere near as sluggish. Everything points to wide- 
spread and basic alterations in the circulation of the tumor, and now condi- 
tions exist which are favorable for the production of bone. 

The stroma has also undergone a transformation. The stromal cells are 
no longer round; they are more starlike, with well-developed processes. Col- 
lagen, young or old, is much more a component part of the stroma. One can 
often observe in certain areas a streaking with (Fig. 5, A and B) preosseous 
substance (osteoid?), and in some instances actual isolated trabeculae of bone 
ean be found. Direct continuity of the collagen of the stroma with this pre- 
osseous substance or with actual trabeeulated bone can usually be demon- 
strated with a silver stain (Figs..6 and 7). The bone is laid down in poorly 
vascular areas, and is typical and represents ossification in connective tissue, 
that is, intramembranous bone. 





ALVEOLAR BORDER EPULIS 





A. B. 


, Streaks of preosseous substance in a more mature stroma of fibrous connective 
tissue. B, Isolated trabeculae of bone. 


7 


Fig. 7. 


Fig. 6.—Continuity of stroma with preosseous substance. (Silver stain.) 
Fig. 7.—Trabeculated bone showing continuity with stroma. (Silver stain.) 
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Although all these changes suggest transition to a later phase, gross evi- 

dence of this transition is further suggested by the frequent occurrence of 

separate and distinct nodular masses in the growth. Microscopically, these 

masses are actually isolated, that is, trapped, giant-cell areas which, in archi- 
tecture, even now resemble the future ‘‘whorl’’ (Fig. 8). 


Fig. 8. 


Fig. 8.—Giant-cell areas in late phase showing beginning whorl formation. 
Fig. 9.—For explanation, see text. 


In summary, this phase is common in our material and readily demon- 
strates the transitional steps in the evolution of the growth. Tumors in the 
back of the mouth show minimal signs of inflammation and, when present, are 
limited to the periphery of the tumor (superficial slough). 

In contrast, tumors (Fig. 9) removed from the front of the mouth are 
decidedly less vascular, are commonly riddled with inflammatory cells, and 
rarely, if ever, show early ‘‘bone.’’ 





ALVEOLAR BORDER EPULIS 


Fig. 11.—A, Trapped, healing giant-cell area. B, Healed “fibroid” whorl. 
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Early Differentiative Phase.—Here, its vascularity is not marked and ap- 
pears to be ‘‘drying out.’’ Its architecture resembles a spider web of endo- 
thelial-lined canaliculi. Giant cells, now reduced to acidophilic streaks with 


Fig. 12, 


Fig. 13. 


Pie 12.—Plaque of lime representative of calcifications found in epulis from front of 
mouth. 


Fig. 13.—Occasional calcified degenerative giant cells. 


far fewer pyknotic nuclei, hang along the margins of these vascular channels, 
still ‘‘directly related to the blood vessel endothelium.’’ These changes again 
suggest further dissolution or degeneration of the giant cells. 
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Everything points to further basic alterations in the vascular supply of 
the tumor, and indicates that conditions are still more favorable for bone pro- 
luction. 

The leading stromal cell now is starlike, with mature processes. The col- 
agen is more mature than in the earlier phases. Bone, laid down in relatively 
vascular areas, appears in plaques or typical tarbeculae (Fig. 10). Conti- 
nuity of this osseous substance with stromal collagen can again be demon- 
strated with silver stains. 

Many trapped, healing giant-cell areas (Fig. 11, A) and even actual healed 
‘fibroid’’ whorls (Fig. 11, B) suggest an entire tumor in transition, in con- 
trast to the earlier isolated ‘‘areas of transition.’’ 

In summary, this phase is also common, if not the most common of all 
our material, and further demonstrates evolutionary steps in transition. At 
this period, tumors from the front of the mouth show many signs of inflamma- 
tion and infection, both recent and old. As a result, the spatial relations have 
been severely altered. 

If ‘‘bone’’ is found at all from the front of the mouth (Fig. 12), it is, in 
a real sense, atypical and often consists of blotches or plaques of lime. 

We recall the accumulation of calcium salts in dead or dying tissue. Oc- 
casional giant cells (Fig. 13) were found which have turned to stone,® but this 
was much more common in the following stage. Here, too, we recall that lime 
salts are laid down in cells which have undergone degeneration. 

In our analysis of bone formation we counted these deposits of lime (that 
is, ealeium) in the upper central region as bone, which may account for the 
high incidence of bone formation in this region. 


Late Differentiative Phase—The ‘‘classic epulis’’ now is a ‘‘fibroid.’’ 
The vascular pattern is simple, consisting of a random streaking of the tissues 
with thin endothelial-lined canaliculi. While giant cells are rare, one can find 
them upon search. When found, they usually have been reduced to mere 
blotches, with or without nuclei, which still hang along the margins of the 
vessels. In a number of our cases these cells appear to have turned into stone. 

In this phase, basic alterations in the vascular supply have been carried 
to the extreme. 

Because the growth is relatively acellular, it is difficult to say that any 
cell is the leading cell. The mature fibroblast, however, does predominate and 
its flattened fusiform body always ends in processes which ‘‘flow out’’ into 
the collagen of the matrix. In rare cases they have actually been trapped in 
hyaline sear. Signs of inflammation are usually limited to the periphery. 

The whole architecture suggests the end of an evolutionary process, but 
it is just this terminal phase which shows the widest variation under the micro- 
scope in tumors from the back and from the front of the mouth. 

Tumors removed from the back of the mouth in this phase are, in truth, 
now real ‘‘fibroids’’ (Fig. 14) in which densely knit whorls mark the sites of 
former multiple giant-cell areas. In many, trabeculated bone is found, but 
this phase ean be, and not infrequently is, reached without the production of 
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any bone whatever. Where found, it is undoubtedly the end result of bone 
formation in an earlier phase, for in the relatively avascular tissues of thi 
growth at this stage conditions are hardly satisfied for the laying down of 
bone. 
Fig. 14. 


Fig. 14.—Late differentiated phase showing dense fibrous tissue stroma. 
Fig. 15.—Inflammatory cell infiltration characterizing epulis from front of mouth. 


This picture is often in sharp contrast to that seen in growths from the 
front of the mouth where it resembles a cicatrized mass. Here (in the front 
of the mouth), although the growth is usually poorly vascular, signs of in- 
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Fig. 16.—A, Angiofibromatous epulis. B, Some smaller giant cells may be discerned. C, Cal- 
cium plaques and lime seen rather than bone. 
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flammation are always present throughout the entire mass. In fact, the usual 
picture here is a growth less dense microscopically which rarely whorls to 
form a definable architecture and whose loose planes, between bundles of 
coarse collagen, are riddled with inflammatory cells (Fig. 15). 

Bone, when present (not common), is atypical and is quite often a mere 
plaque of calcium or lime. As a result of inflammation, recent and old, spatia! 
relations have been severely altered in another way. Evolution of the growth 
has taken place under different conditions than in the back of the mouth. 
Tumors in this phase are relatively common if the fibroid or the cicatrized 
masses are considered together. 

Mention should be made at this point of the angiofibromatous epulis. In 
the ‘‘pure type,’’ vascular architecture is characteristic (Fig. 16, A). It is 
tunnelled by a series of tortuous capillaries which are quite uniformly choked 
with blood. Fibrillar matrix, as a result, is water-soaked and stains poorly. 
Spatial relations have been altered in the extreme and make this phase of the 
tumor differ rather sharply from both the ‘‘fibroid’’ and the cicatrizing mass. 

Giant cells, changed almost beyond recognition, may rarely be found 
(Fig. 16, B). What bone is laid down consists of calcium plaques and lime 
(Fig. 16, C). The signs of inflammation throughout the growth, especially in 
the front of the mouth, immediately suggest that this ‘‘bone’’ is conditioned 
by infection because this growth produces no bone in the premolar-molar area 
which is the most frequent site for bone production in the entire epulis group. 


Comments 


Benign Giant-Cell Tumor.—The high incidence of microscopic hemorrhage 
in benign giant-cell tumor in the molar and premolar area, where the tumor’s 
incidence is high, more than suggests that trauma is a factor in the production 
of this hemorrhage. 

The high incidence of bone production in benign giant-cell tumor phase 
epulis in this region and its low incidence in the upper central area further 
suggest that here trauma of a certain type is the specific conditioning factor 
for the production of bone. 

It was in the transitional phases of epulis, however, that we found the 
greatest amount of bone, and it is just in these phases that one can best see 
that maximum circulatory alterations have taken place or are taking place. We 
believe that they have taken place under the stress of repeated, sustained and con- 
stantly acting minor traumatisms which accompany every masticatory act. ‘ 
From this we conclude that it is only in this phase that conditions are most favor- 
able (stasis and relief of stasis) for the production of bone.* *° The absence of 
bone in the earliest phase of epulis merely offers further proof that circulatory 
changes within certain limits are the precondition for the formation of bone. 
The sluggish circulatory status of this early phase does not provide these 
necessary conditions and bone is not laid down. 

The absence of signs of inflammation or its results (except on the surface) 
‘in transitional stages or its final product, fibroid epulis, is an indication that 
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ling has taken place under conditions of relative freedom from infection. 
croseopically, the spatial relation between cells and stroma (intercellular 
trix) which exists in fibroid epulis further suggests that transition to this 
ce has been accomplished unconditioned by infection and that the pre- 
lar-molar area has offered relative freedom from such complications. How- 
r, when infection is introduced in this area (and possibly less trauma) 

resulting growth microscopically resembles the tumor as it grows under 

ferent conditions in the front of the mouth. 

We see that transition from early to late phases of epulis has been effected 

the premolar and molar regions (back of mouth) under conditions of trauma 
a certain type (which exist only in that area) and under conditions of rela- 
e freedom from infection. It is the presence of trauma and the absence of 
‘ection which provide the key to the diverse histologic pictures of the growth 
s it develops in this area. 

Fibrous Epulis—The marked frequency of the fibrous epulis phase 
cicatrized epulis) in the upper central region, coupled with the high inci- 
denee of signs of inflammation in earlier phases and the results of inflamma- 
tion in the latest phase, more than suggests that infection is a factor which 

influences the character of the tumor as it grows at this site. 

The low incidence of hemorrhage points to relative freedom from trauma 
in this area. 

The unique incidence of bone, for the most part atypical, and often lime 
alone in the same region (upper central), where one would least expect it, 
points likewise to some factor other than trauma which would induce the cireu- 
latory alterations necessary for the formation of this bone or lime. Inflam- 
matory reactions and all that goes with them, that is, the presence of dead and 
dying tissue, provide the circulatory alterations necessary for the formation 
of such atypical bone. One can see inflammation written all over epulis de- 
veloping in this area (upper central), particularly the final product, cica- 
trized epulis. The spatial relations in this final product are different from 
those found in fibroid epulis and signify, we think, a growth conditioned by 
infeetion. 

Thus, it appears that epulis in the upper central or lateral area (front of 
mouth) undergoes transition primarily under the influence of infection. 
Trauma, when present, differs in intensity (never constant or excessive) and 
quality (usually intermittent) from trauma in the back of the mouth. 

It is the presence of infection and the relative absence of trauma of a 
certain type which provide the key to the diverse histologic pictures of the 
growth as it develops in this area. 


Angiofibromatous Epulis.—There is still another picture of epulis in 
transition—angiofibromatous—which has a singularly high incidence in the 
front of the mouth. Vascular dilatation and sequential edema produce a 
tumor different from fibroid epulis or the cicatrization phase of epulis. In 
angiofibromatous epulis from the front of the mouth, inflammatory reactions 
are never absent. We believe that when bone is produced, circulatory altera- 
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tions for its production are provided by inflammation, because under different 
conditions in the premolar area angiofibromatous epulis produces no bone. 
This tumor occurs, however, in the back of the mouth. Here signs of inflam- 
mation are not so marked. Twisting of the tumor on its pedicle may account 
for this water-soaked appearance of the growth. Whatever the cause of the 
congestion and edema, it is clear that under such conditions of unrelieved 
stasis typical bone will never be laid down. 


Bone Formation.—Bone formation is often interpreted as the main index 
of differentiation. Bone was never found in our completely undifferentiated 
tumors. In early differentiated types we sometimes found it, although not 
always. We found good samples of the tumor in transition with no bone. 
There were fully differentiated tumors with no bone. The presence of bone 
in the tumor, therefore, is merely proof that circulatory changes within cer- 
tain limits have taken place which are the preconditions for bone formation. 


Recurrences.—As practically all our patients were ambulatory, we had no 
complete knowledge of the number of recurrences. There were records of 
nineteen so labeled. In seven, there were two or more specimens from the 
same site at different times. In twelve, there was only a history of a removal 
of a tumor previously. These cases comprised ten benign giant-cell tumors, five 
fibrous epulides, and four angiofibromatous epulides. In all, where histologic 
evidence was available, the microscopic finding in recurrences was identical 


with the original. 
Six® were found on the maxilla and thirteen on the mandible. Fibrous 


epulis and angiofibromatous epulis showed no unique location. Because nine 
out of ten benign giant-cell tumors recurred in the back of the mouth, we 
conclude that this is the most frequent site for recurrence. Most of these con- 
tained bone, which is the finding in keeping with the observations of the entire 


group. 


Summary 


Microscopic sections and the records of 287 tumors of the epulis type were 
used by the Department of Pathology, New York University College of Den- 
tistry, as material for this study. These tumors were removed from the 
mouths of ambulatory clinic patients by the Oral Surgery Department over 
a period of fifteen years. 

Epulis, of the alveolar border type, was divided into three groups: benign 
giant-cell tumor, fibrous epulis, and angiofibromatous epulis. The diagnosis 
of each tumor was confirmed and fixed as a preliminary step in this investiga- 
tion. 

Each type was then analyzed as to age, sex, location, bone formation, 
hemorrhage, and infection. 

Attention was given to certain diagnostic and differential diagnostic 
features in each type of tumor, with special emphasis on benign giant-cell 
tumor. 

Those cases including our recurrences, a small group, were studies for 


élues as to behavior. 
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Conclusions 


Microscopie evidence was obtained which indicates that the diverse his- 
logic pictures in the growth epulis are the results of certain special environ- 
ental conditions which exist in different parts of the oral cavity. Where 
ese conditions differ, the tumor is difffferent. 


With pleasure we acknowledge the cooperation of the Oral Surgery Clinic (Dr. L. 
‘intert and staff); valuable suggestions from Dr. S. Hemley and Dr, G. Bevelander of 
e College of Dentistry, New York University, and Dr. A. P. Stout of the College of 
hysicians and Surgeons, Columbia University; private tissues and records from Drs. 

J. Allen, W. M. Greenhut, L. V. Hayes,t S. Korkes, 8. C. Miller, D. I. Reisman, G. H. 
nselaer, I. Salman, D. Seldin, H, M. Seldin, 8S. Sorrin, and L. Winter.t 
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Endodontics 


TRANSITORY BACTEREMIA AS RELATED TO THE OPERATION OF 
VITAL PULPOTOMY 


I. Irwin BEECHEN, D.D.S., F.A.C.D.,* DonaLtp J. Laston,.B.S., D.D.S.,** anp 
V. EvGENE GARBARINO, D.D.S.,*** OAKLAND, CALIF. 


HE manipulation of oral tissues has been shown to produce transitory 

bacteremias of short duration which may result in serious embolic processes, 
such as bacterial endocarditis, in a significant number of patients.’* These 
investigations included the effects of trauma by rocking of teeth, prophylaxis, 
chewing, toothbrushing, exodontia, and other surgical procedures. 

The operative procedure of vital pulpotomy in teeth of children is a common 
technique but, despite a thorough search of the literature, not a single report 
of investigations on the possibility of an associated bacteremia was uncovered. 

The question of whether danger of bacteremia must be considered in the 
selection of cases for pulpotomy remains unanswered. The common practice is 
to eliminate this type of therapy for a child with a known history of rheumatic 
fever or other disease in which transitory bacteremia might prove to be a 
serious complication. However, this attitude denies those children the oppor- 
tunity of a valuable treatment for the retention of teeth with vital exposed pulps. 

In addition, vital pulpotomy is often undertaken without either a medical 
history or consultation with the patient’s physician. Either the obvious hazard 
of an unsuspected and virulent bacteremia following such a procedure or deny- 
ing children a valuable therapy because of the possibility of such danger presents 
a major challenge to settle this question. 

The aim of our study was to determine whether or not a significant bac- 
teremia occurred during or following vital pulpotomy. 


Plan of Investigation 


Serial blood cultures were taken from twenty-three patients at carefully 
timed intervals immediately before, immediately after, and ten minutes after 


This investigation was carried out at Children’s Hospital of the East Bay, Oakland, Cali- 
fornia, and it was made possible by a grant from the Alameda County (California) Heart 
Association. 

*Diplomate, American Board of Pedodontics; Chief of Dental Department, Children’s 
Hospital of the East Bay; Assistant Clinical Professor of Operative Dentistry, College of 
Physicians and Surgeons, San Francisco, California. 

**Director of Dental Clinic, Childrén’s Hospital of the East Bay; Clinical Instructor in 
Operative Dentistry, College of Physicians and Surgeons, San Francisco, California. 


***Staff member, Children’s Hospital of the East Bay. 
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extirpation of the bulbous portion of the pulp. In addition, the tissue 
noved was cultured for bacterial growth. 


Selection of Cases 


The cases were selected on the basis of diagnosis of a possible exposure of 

ital pulp of a tooth, by caries, after clinical and roentgenographic examination. 

ie medical history of the patients (varying in age from 4 to 11 years) was 

viewed, and was negative in so far as any systemic disease that might influence 

blood picture was concerned. A further determination as to the vitality 

f the pulp was made at the time of operation, and only those ruled as vital 
ere considered in the experiment. 


Operative Procedure of Pulpotomy 


Each patient received preoperative sedation of pentobarbital sodium and 
olserol,* the dosage adjusted for body weight. 

Following preparation of the site of injection, first by drying and then by 
painting with tineture of Metaphen solution, a local anesthetic solution contain- 
ing epinephrine hydrochloride 1:100,000 was introduced. Conduction anesthesia 
was used for mandibular teeth and infiltration anesthesia was used for maxillary 
teeth. 

The field of operation was prepared by first performing a prophylaxis of 
the teeth in the area involved, irrigation with a forced spray, and the applica- 


tion of a rubber dam. Following the application of the dam, the entire field 
of operation was swabbed with tincture of Metaphen, followed by 70 per cent 


aleohol. 

With sterile burs and instruments, the cavity was opened and all caries 
were removed, the last being from the pulpal wall in the area of the anticipated 
exposure. If an exposure of the pulp was evident, another sterile fissure bur 
was used to remove the pulpal wall, as much care as possible being taken to 
avoid laceration of the pulp. The tooth was then pulpotomized. 

Following the control of hemorrhage with sterile cotton pellets, the sub- 
pulpal wall was covered with calcium hydroxide to a depth of about 2 mm. and 
this was covered with a zine phosphate cement base.° A silver amalgam 
restoration was inserted to complete the filling of the tooth. 


Collection of Blood and Pulp Samples 


Samples of 10 ¢.c. of blood were drawn from the median basilie vein in 
the antecubital space with-a sterile syringe immediately before amputation of 
the bulbous portion of the pulp, one minute after amputation, and ten minutes 
after amputation. Five cubic centimeters was added to each 8 ounce culture 
bottle, six bottles in all. This provided multiple culturing of each specimen.” 
The coronal portion of the pulp was removed as aseptically as possible and was 
also cultured. 


*Squibb mephenesin. 
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Laboratory Procedures 


As culture media, Eugon agar, tryptose soytone broth, agar, sodium poly- 
anetholsulfonate Liquoid) ,* * and para-aminobenzoic acid were used. 


The 8 ounce culture bottles were prepared in the following manner: 


Eugon agar slants were first made. After the slant had cooled and hardened, 
35-40 ¢.c. of tryptose soytone broth containing agar (0.1 per cent), Liquoid 
(0.033 per cent), and para-aminobenzoic acid were added. 

The cultures were incubated at 37° C. and examined each day for growth. 
Any suspicious bottles were subcultured for growth, and all were subcultured 
at the end of seven days before being discarded. 


Results 


A total of twenty-two deciduous molars and one first permanent molar 
in twenty-three patients were operated on as described. All blood cultures 
except one were negative for bacterial growth. In that case, the culture of the 
sample drawn ten minutes following the amputation of the pulp showed a heavy 
growth of hemolytic staphylococcus. The sample taken one minute following 
pulpotomy was negative. The bacteria grown from the culture of the pulp in 
this case showed only gamma streptococcus and not the offending bacteria in the 
positive blood sample. These circumstances might lead to the belief that the 
blood sample might have been contaminated and did not represent a bacteremia. 


TABLE I. INCIDENCE OF BACTERIA FROM PULP TISSUE 








ORGANISM | NO. OF CASES 


Gamma streptococcus 
Alpha-hemolytic streptococcus 
Staphylococcus aureus 
Staphylococcus albus 
Hemolytic beta-streptococcus 
Diphtheroid bacilli 
Pneumococcus 

Neisseria 

Lactobacillus acidophilus 
Yeast 
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Comment 


In a series of blood cultures taken before and after the amputation of a 
vital pulp during pulpotomy, all were negative except one sample. This was 
in spite of the tissue removed being infected in all cases when cultured for 
bacterial growth. 

Conclusions 


The study undertaken was on a limited number of cases and is offered as an 
addition to the literature. The problem of the safety of performing a vital 
pulpotomy on the tooth of a patient with a known adverse medical history is a 
challenge that has been neglected and could well be considered by other 
investigators. 
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Research 


THE EFFECT OF TRYPTOPHAN DEFICIENCY ON THE BONES AND 
TEETH OF RATS 


III. Effect of Age 
L. A. BAvertTa AND S. BeRNIcK, Los ANGELES, CALIF. 


Introduction 


E HAVE reported previously? on the effects of a prolonged tryptophan 

deficiency on the skeleton and dentition of the rat. It was observed that a 
narrowing of the epiphyseal plate, as well as its premature closure by a bony 
plate, would oceur after a deficiency period of only five weeks. This pre- 
mature closure prevented the further growth of the long bones. A progressive 
osteoporosis was noted in both the skeletal and alveolar bone which was di- 
rectly proportional to the duration of the deficiency period. The results ob- 
served in this investigation prompted a detailed study of the changes oceur- 
ring in these structures in animals of older age groups. 


Materials and Methods 

Forty-eight female rats of the University of Southern California strain 
were divided into four experimental groups. The animals were maintained 
on a standard Purina diet until the ages of 7, 9, 12, 16, and 26 weeks. They 
were then placed on a tryptophan-deficient diet for seven weeks. The com- 
position of the diet was identical to that previously reported.' It was felt 
that this would give us an idea of the influence of age on the pathologic 
changes that have been observed under the conditions imposed by these ex- 
periments. The histologic techniques employed were similar to those pre- 
viously reported.? 

Observations 

Long Bones.—The epiphyseal plate of an experimental animal that had 
been placed on the deficient diet at the age of seven weeks and sacrificed seven 
weeks later is illustrated in Fig. 1. A marked narrowing of the epiphyseal 
cartilage is observed, with all the zones of the plate becoming affected; there 
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is a marked decrease in the number of cells in both the resting and prolif- 
rating regions, with a comparative increase in the amount of intercellular 
natrix. The hypertrophied and calcifying zones appear to be absent and in 
their place a thin layer of lamellar bone has been deposited, thus sealing off 
he cartilage from the underlying diaphysis. In conjunction with the de- 
rease in width of the epiphyseal plate, there is also a marked osteoporosis 
\f both the epiphysis and diaphysis. At this time, the myeloid elements of 
the marrow spaces are still present. These findings are to be contrasted with 
those found in the control animal, as seen in Fig. 2, in which the microscopic 
‘eatures of the epiphyseal plate are normal. 

Animals placed on the deficient diet at 9 or 12 weeks of age present a 
similar sealing off process of the epiphyseal plate at the end of the experi- 
mental period of induced deficiency (Fig. 3). However, the epiphyseal plate 
is similar in width and character to the control animals of the same age, that 
is, only a few resting cells are seen next to the epiphyseal zone and a reduc- 
tion in cell size and number is conspicuous in the zone of proliferating cells. 
An inerease in the amount of ground substance is observed, but this increase 
is the same as that found in the control animals. The hypertrophied layer 
is present, although it is reduced in size. There is evidence of penetration of 
this layer by the lamellar bone. The degree of osteoporosis is not as intense 
as in the previous group, as a few trabeculae persist in both the diaphysis 
and epiphysis. 

Fig. 4 shows the epiphyseal plate of a control animal at 23 weeks of age. 
This serves as a control for the group placed on the deficient diet at the age 
of 16 weeks. A decrease in the width of the epiphyseal cartilage is found at 
this age. This is a finding which is in conformity with the normal growth pat- 
tern for the long bones of the rat. At this age, the main characteristics are 
an inerease in the intercellular matrix and a concomitant decrease in the 
number of cells making up the layers of the epiphyseal plate. The diaphysis 
and epiphysis both contain well-developed trabeculae. On the other hand, the | 
experimental animals of the same age showed early calcification of the hyper- 
trophied layer of the eartilaginous cells, resulting in an early sealing of the. 
epiphyseal plate. The resting and proliferating layers do not appear to be 
affeeted by the deficiency period. There has been loss of trabeculation in 
both the epiphysis and diaphysis (Fig. 5). An inerease of fat cells at the 
expense of the myeloid elements has also occurred. The damage to the 
epiphyseal plate became progressively less severe as older animals were placed 
on the deficient diet. The principal difference between the control and 
experimental animals was the sealing off of the cartilage in the deficient an- 
imals. It is interesting to note that this phenomenon occurred in all the age 
groups. The layers of the epiphyseal plate of the experimental animals are 
Similar in size and number to those of the control animals. Fig. 6 shows an 
example of the epiphyseal plate from an animal that was placed on the de- 
ficient diet at the age of 26 weeks. The reduction in width of the epiphyseal 
cartilage, irregularity of outline, and decrease in the size and number of cells 














Figs. 1 to 6 are photomicrographs of sections of proximal epiphyseal region of the tibia. 
Figs. 7 to 12 show mesiodistal sections of the upper first and second molar region. Hema- 
toxylin and triosin. (Magnification, «250, reduced 4.) 

Fig. 1.—Experimental animal placed on the deficient diet at 7 weeks of age. F Note the 
narrowing of the epiphyseal plate and “sealing off’’ by lamellar bone. Osteoporosis of both 
epiphysis and diaphysis is observed. 

Fig. 2.—Control animal. Note the well-organized zones of the epiphyseal cartilage and 
the well-developed trabeculae,in the epiphysis and diaphysis. 

Fig. 3.—Experimental animal placed on deficient diet at 9 weeks of age. Observe the 
slight narrowing of the epiphyseal cartilage; however, all the layers of the plate are present. 
Also observe the “sealing off’’ of the epiphyseal cartilage and the osteoporosis of the epiphysis 
and diaphysis. 

__, Fig. 4.—Control animal, aged 23 weeks. Note the normal growth narrowing of the 
epiphyseal cartilage and the wide trabeculae in the diaphysis. 

we Fig. 5.—Experimental animal placed on deflicient diet at the age of 16 weeks. Note the 
similarity of the character of the epiphyseal cartilage to that of Fig. 4. Also compare the 
loss of trabeculae in this section to that of Fig. 4 

_, Fig. 6.—Experimertal animal placed on deficient diet at the age of 26 weeks. The 
thickness and characteristics of the epiphyseal plate are similar in appearance to those of 
a control animal of the same age. The-osteoporosis of the epiphysis and diaphysis is the 
main difference between this section and one of the control. 

* KEY TO ABBREVIATIONS 
B.—Bone E.C. “piphyseal cartilage Is.—Interseptal area 
Ca.—Calculus | : Ep.—Epiphysis M.G.—Mesial gingiva 
C.T.—Connective tissue G.—Gingiva Ob.—Osteoblast 
D.—Dentine I.C.—Inflammatory cells Ooc.—Osteoclast 
Di.—Diaphysis Ir.—Interradicular area 
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Fig. 7.—Experimental animal placed on deficient diet at 7 weeks of age. Note the 
severe osteoporosis of the spongiosa and fragmentation of the crest of the interradicular bone. 
The attachment fibers at the crest are in a disorganized state. 

Fig. 8.—High-power view of the crest of the interradicular bone shown in Fig. 7. Note 
the osteoclastic action destroying the bone. 

: Fig. 9.—Experimental animal that was placed on a deficient diet at the age of 12 weeks. 
Note the osteoporosis of the interradicular bone. 

Fig. 10.—Experimental animal that was placed on a deficient diet at the age of 16 
weeks, The alveolar bone is unaffected, whereas at this time the gingiva exhibits severe 
inflammatory involvement. 

Fig _11.—Experimental animal that was placed on a deficient diet at the age of 20 
weeks. Note the gingival involvement of the mesial surface of the first molar and bifurca- 
tion involvement of the interradicular region. 

' Fig. 12.—Experimental animal that was placed on a deficient diet at the age of 26 weeks. 
Note the minimal loss of bone in the interradicular bone. 
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are the typical characteristics of the epiphyseal plate for a control animal of 
the same age. The main difference between experimental and control animals 
are the osteoporosis of both diaphysis and epiphysis and the replacement of 
the hemopoietic tissue by adipose tissue. 

Alveolar Bone.—The response of the alveolar bone to the amino acid 
deficiency is also related to the age of the animal. Animals placed on the diet 
at the age of 7 weeks were most severely affected, as illustrated in Fig. 7. 
A marked osteoporosis of the spongiosa of the interradicular area is observed 
here, while there is a slight increase in the size of the marrow of the inter- 
septal bone. At the crest of the interradicular area the attachment fibers are 
disorganized and the cribriform plate has become fragmentized. A _ high- 
power magnification of this area (Fig. 8) shows the loss of bone by osteoclastic 
action and the replacement of the periodontal membrane by loose connective 
tissue. 

Animals placed on the deficient diet at 9 and 12 weeks show the same 
degree of degeneration; consequently, the microscopic features observed in 
the animals of 9 weeks will be described. The spongiosa of the interradicu- 
lar area is osteoporotic with a few narrow, thin trabeculae. In contrast to 
the younger animal described previously, the attachment fibers of the perio- 
dontal membrane are intact. The marrow space of the interseptal bone is 
enlarged. A detached bony spicule is seen above the crest of this interseptal 
bone (Fig. 9). 

The bony structures of the interradicular and interseptal bone remain 
unaffected in animals placed on the deficiency at 16 weeks of age. At this 
time, however, the gingivae become altered. This is in contrast to the 
younger age groups where the gingiva was not affected by the deficiency. 
In Fig. 10, caleulus is observed in the interproximal space and the super- 
ficial epithelium has become ulcerated with the presence of desquamated cells 
in the deepened suleus. The epithelium and the underlying connective tissue 
are heavily infiltrated with chronic inflammatory cells, lymphocytes, plasma 
cells, and macrophages. The epithelial attachment has migrated apically, a 
histologic feature which may represent the beginning of pocket formation. 

The continual migration and proliferation of the epithelial attachment 
and accompanying inflammatory cells apically appear to involve the inter- 
radicular region of the upper first molar in a 20-week-old animal (Fig. 11). A 
bifureation pocket is formed as a result of the destruction of the attachment 
fibers. In addition to the involvement of the interproximal and interradicu- 
lar areas, the gingival area of the mesial surface presents a severe gingivi- 
tis which extends apically. 

Animals placed on the deficient diet at 26 weeks of age show evidence of 
minimal alveolar bone destruction but increasing gingival deterioration. 


Discussion 


_ It has been shown in previous studies that endochondral ossification in 
young animals is markedly altered by tryptophan-deficient diets. This is 
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‘characterized by a narrowing of the epiphyseal plate as a result of a decrease 
in the size and number of cells in all the layers of the plate. There was also 
a premature ‘‘sealing off’’ of the epiphyseal plate by lamellar bone. These 
were constant findings in young animals, regardless of the duration of the 
deficiency. 

On the other hand, the response of older animals to the amino acid de- 
ficiency varies with the age of the animals. The youngest animal in this in- 
vestigation was 7 weeks of age and exhibited the severest damage to the 
epiphyseal plate, similar to the findings previously described. However, dam- 
age to the epiphyseal plate was minimal in older animals. This was explain- 
able as Becks, Simpson, and Evans,’ in their study of normal ossification of 
the tibia with inereasing age, showed that the epiphyseal plate begins to de- 
erease in width between 74 and 123 days, and the sealing off phenomenon is 
initiated at 170 days. In our experiments, the decreased width of the plate 
followed a similar pattern and the sealing off of the epiphyseal cartilage 
oceurred in all the experimental groups. 

However, all the experimental groups showed evidence of osteoporosis 
of varying severity. In addition, there was evidence of a replacement of 
myeloid elements by fatty tissue in all the experimental groups. 

Alveolar Bone.—A most interesting finding was the rather mild changes 
to the alveolar bone in older animals, as contrasted to the more pronounced 
osteoporotic effects produced in the long bones. There was a progressive de- 


erease in the intensity of the alveolar bone changes as older animals were 


placed on the deficiency. The degenerative changes were severe at 7 weeks, 
mild at 9 to 12 weeks, and negligible in older animals. On the other hand, 
the older animals exhibited marked gingival involvement leading to an early 
pocket formation. 


Summary 


The severity of the disturbances produced in both the long bones and the 
alveolar bone appear to depend a great deal on the age of the animal at the 
time the deficiency is induced. The long bones of normal rats exhibit a nar- 
rowing of the epiphyseal plate, as well as a decrease in bone density with in- 
creased age. The deficiency was capable of producing these ‘‘geriatric’’ 
changes prematurely. Thus, the thickness of the cartilage dise in the younger 
age groups was far below the normal for the age of the animal. The de- 
ficieney produces a premature arrest of growth and the dise resembles that 
of an adult rat. 

However, the deficiency period of only seven weeks was not capable of 
seriously altering the epiphyseal plate of the older animals. The cartilage 
dise in these animals was comparable to that of normal animals of a similar 
age, 

The alveolar bone similarly was most affected in the young and least in 
the older animals. An interesting observation was that the older animals, 
while exhibiting minimal bone loss, appeared to have greater gingival in- 
volvement. 
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Professional News Items 


100 Years of Dentistry in St. Louis 


The centennial celebration of the St. Louis Dental Society will be climaxed at the 
Society’s 1956 Mid-Continent Dental Congress, Nov. 25 through 28, 1956, in St. Louis, 
Missouri. An extensive educational program covering all phases of dentistry is planned 
and all members of the American Dental Association are cordially invited to attend. 

For further information and hotel reservations, contact J. E. Brophy, Executive 
Secretary, St. Louis Dental Society, 8013 Maryland Avenue, St. Louis 5, Missouri. 


Beth Israel Hospital 


The Dental Department of Beth Israel Hospital, Boston, Massachusetts, announces 
two postgraduate courses in periodontia to be given in the fall of 1956. 

A five-day course in occlusal adjustment will be given September 10 through Septem- 
ber 14. This course will include background material on the anatomy, histology, and 
physiology of the periodontium and dental apparatus. Diagnostic methods and treatment 
procedures for occlusal adjustment will be thoroughly discussed and demonstrated in the 
clinic. Participants will be limited to twelve. The tuition fee is $200.00. 

A two-week seminar in periodontia is scheduled for November 5 to November 16. 
The objective of this seminar is to present to the practitioner all the techniques employed 
in periodontal therapy as well as theoretical background. It will include etiology, diagno- 
sis, and treatment of various diseases of the supporting tissues of the teeth. The tuition 
fee is $350.00. 

Codirectors of the courses are Drs. Henry M. Goldman and Bernard Chaikin. 

For further information, write to Director of Public Relations and Education, Beth 
Israel Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


Two Anesthesiology Residencies for Dentists Available at Jewish Chronic 
Disease Hospital 


Applications are being accepted for two D.D.S. anesthesiology residencies at the 
Jewish Chronic Disease Hospital of Brooklyn, New York. The term of the residency ex- 
tends from September 1 of each year to August 31 of the following year. Minimum re- 
quirements for acceptance include one year of dental internship in an approved: hospital 
or its equivalent. 

Applications should be addressed to Dr. Joseph J. Obst, Director of Dentistry, 
Jewish Chronic Disease Hospital, East 49th St., and Rutland Rd., Brooklyn 3, New York. 


Tufts University School of Dental Medicine 
The following postgraduate courses are announced: 


DPG. 401. Orthodontie Principles of Interest to the General Practitioner. Each 
Wednesday for eight weeks from Feb. 6 to March 27, 1957. Tuition 
$150.00; class limited to ten. Dr. Herbert I. Margolis and staff. 
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DPG. 402. Applied Cephalographics for Orthodontists. Wednesday, Thursday, and 
Friday, April 24-26, 1957. Tuition $100.00; class limited to ten. Dr. 
Herbert I. Margolis and staff. 


NAA ct tthe 6 


DPG. 501. Clinical Dentistry for Children. Each Friday for six weeks from Oct. 19 
to Nov. 23, 1956. Tuition $150.00; class limited to ten. Drs. Frederic 
Shiere and Helmi Fogels. k 


alone 


DPG. 706. Crown and Bridge Prosthesis for the General Practitioner. Monday 
through Friday for one week, Sept. 17-21, 1956. Tuition $200.00; class 
limited to six. Dr. Frank A. Eich. 

DPG. 302. General Anesthesia. Each Wednesday for eight weeks, Jan. 9 to Feb. 27, 
1957. Tuition $150.00; class limited to fifteen. Dr. Edward Sleeper and 
staff. (This course is open to those whose practice is limited to oral 


surgery.) 


Mexican Association of Oral Surgery 

The oral surgeons of Mexico announce the foundation of the Mexican Association of 
Oral Surgery. A postgraduate course on oral and maxillofacial surgery will be given by 
Dr. Yury Kuttler Dec. 9 to 15, 1956. 





Manuel Millan, D.D.S., Secretary 
Hamburgo 250 
México 6, D.F. 


Ohio State University 


Ohio State University, College of Dentistry, will present the following postgraduate 
courses during 1956 and 1957: 

Anatomy of the Head and Neck. Sept. 24-28 and March 18-22. Linden F. Edwards. 

Complete Denture Prosthodontics. Dec. 3-7 and Feb. 25-March 1. Carl O. Boucher. 

Crown and Bridge. Feb. 11-15. Frank C. Starr. 

Endodontics. Jan. 21-25. J. Henry Kaiser. 

General Anesthesia. Oct. 15-19 and March 4-8. Morgan L. Allison. 

Oral Diagnosis. Jan. 28-Feb. 1. Hamilton B. G. Robinson. 

Oral Surgery. Nov. 12-16 and April 8-12. Morgan L. Allison. 

Partial Denture Prosthodontics. Feb. 18-22. Victor L. Steffel. 

Pedodontics. Nov. 12-16 and May 6-10. Lyle 8S. Pettit and Benjamin H. Williams. 

Review of Clinical Dentistry. May 13-17. Dental Faculty. 

Post-College Assembly. April 17 and 18. 





Each of these courses is presented for five consecutive days (Monday through Friday) 
and the fee is $50.00 per course, with the exception of Oral Surgery and Endodontics, for 
which a fee of $100.00 is charged. Further information may be secured from the College of 
Dentistry, Ohio State University, Columbus 10, Ohio. 


New York Institute of Clinical Oral Pathology, Inc. 


The New York Institute of Clinical Oral Pathology, Inc., announces the fifth Herman 
L. Reiss Memorial Lecture to be given at the New York Academy of Medicine Building, 
2 East 103rd St., on Monday, Oct. 29, 1956, at 8:30 P.M. 

The essayist will be Kurt Hermann Thoma, D.M.D., F.D.S.R.C.S. (Eng.), F.D.S.R.C.S8. 
hon. (Edin.), Dr. Med.Dent.h.c. (Zurich),- who will lecture on “The History of Oral Surgery 


(The Oldest Specialty of Dentistry) .” 
All members of the medical, dental, and allied professions are cordially invited. 
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Abstracts 


of Current Literature 


ANESTHESIOLOGY 


The Management of Diabetic Patients Needing Anaesthesia. J. E. Cates. Brit. J. Anaesth. 
28: 222, May, 1956. 


Diabetes is a disorder of metabolism of both sugar and fats. A patient with severe 
diabetes is one who rapidly develops ketosis and diabetic coma if deprived of insulin. 
Young people are usually severe diabetics. The mildest diabetic is one who does not 
develop ketosis when deprived of insulin. 

To prepare a diabetic for general anesthesia, the last carbohydrate food should be 
given to the patient at least three hours before he goes to surgery. Soluble insulin, 
rather than long-acting preparation, should be given and drugs that affect intestinal ab- 
sorption should be given with care. 

It should be borne in mind that there is danger of arterial anoxia or hypertension dur- 
ing anesthesia in those diabetic patients with peripheral vascular disease. 

zt. 3. ¢ 
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Local Anesthesia in the Nursing Mother. V. Gonzalez Mendoza. An. Espanol. Odonto- 
estomatol. 4: 323, 1955. 


For many years, dentists have recommended that when local anesthesia is administered 
to a nursing mother she should not nurse her child until some time has elapsed after the 
anesthesia. 

The author states this recommendation again so as to ascertain the grounds on which 
it is based. The contraindication is based by some on the fear that the anesthetic or the 
constrictor might be eliminated through the maternal milk. According to others, dental 
intervention creates a psychologic effect which is capable of modifying the composition of 
the milk. 

With regard to the first aspect, it is known that the local anesthetic, in passing into 
the circulatory stream, either in or at the level of the liver, is attacked by an esterase 
that hydrolizes the molecule of anesthetic with the production of aminobenzoic acid and 
diethyl-amino-ethanol of slightly anesthetic properties. The adrenaline or constrictor 
substance mixed with the local anesthetic, which regulates its passage to the blood, is 
distributed very rapidly by the amino-oxidase and, should it pass on to the milk, it would 
be surely destroyed by the digestive juices without causing any effect whatever. 

As an experiment, some trials were made on thirty mothers attending the Municipal 
Hospital for Children and on others in the postnatal house. The first fifteen were injected 
with Novocain 2 per cent solution, without Adrenaline, and the others were injected with 


Novocain 4 per cent solution, also without Adrenaline, seeking with it the most rapid 
absorption. 

One of the breasts was then emptied and the milk was obtained in two assay tubes in 
portions of 3 c.c. The first served as a standard; to the second was added a drop of the 
anesthetic used. The mother was then injected and samples taken at intervals of twenty, 
forty, and sixty minutes from the breast that had been emptied were put into assay tubes, 
separated, and classified. 

The samples thus obtained were diazotized, a procedure which consisted of the fol- 
lowing: 

To the problem liquid was added 1 e.c. hydrochloric acid in 10 per cent solu- 
tion, plus 3 drops of a sodium nitrate solution, 10 per cent, plus a solution 
of 0.2 gram of beta-naphthol in a 10 per cent solution of sodium hydroxide. 
The orange-red coloring is characteristic of the existence of Novocain in the 
milk. 


The results obtained were negative in all the samples except the one to which the 
drop of Novocain had been added, which gave the characteristic orange-red coloring. 

With regard to the psychologic factor as a possible cause of modifications in the 
composition and quantity of the milk (Miel and McIntosh), the argument presented by 
Mayer on the matter is of great interest: “The influence of the psychical excitement on 
the quality and quantity of the milk is very doubtful. At least it was not observed 
during the World War when in spite of their great worries and privations the mothers 
went on suckling their children.” Notwithstanding, he agrees in admitting that brusque 
and intense excitements can temporarily interrupt the lacteal secretion the same as that 
of any of the other glands of the organism. 

None of the mothers gave a positive reply as to whether the child had experienced 
any disturbance after she had received dental treatment. In spite of all this, these ob- 
servations do not allow any conclusive data to be established and leave the door open 
for further thorough investigations to ascertain whether the psychologic factor in 


dentistry can bring about consequences to the nursing mothers. 
J. F. 
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OCULAR MANIFESTATIONS OF CAROTID-CAVERNOUS SINUS 
FISTULA FOLLOWING TRAUMATIC FACIAL INJURY 


Water W. Crowe, Captain (DC) USN, anp JosepH M. KELiy, LIEUTENANT 
(DC) USNR 


RARE complication which may follow traumatic facial injuries is the 

establishment of a communication between the internal carotid artery 
and the eavernous sinus. An injury of this type may be attended by great 
hazard for the patient, even though he may receive the most modern medical 
and surgical treatment available. The development of an arteriovenous com- 
munication is often a relatively slow process. The bruised wall of the artery 
gradually becomes weaker and finally ruptures. According to Naffziger,’ the 
average time from injury to appearance of aneurysmal symptoms is about 
twenty-one days. In unusual cases, however, the time lapse before definite 
onset of eye symptoms with bruit may be as long as six months. It is im- 
portant that all surgeons treating traumatic facial injuries be constantly on 
the alert for early recognition of signs and symptoms associated with intra- 
cranial injury. 

History of Arteriovenous Fistula 

An arteriovenous fistula is an abnormal communication between an artery 
and a vein, and was first described by Hunter? in 1757. In 1809, Travers* 
described a unilateral pulsating exophthalmos, probably the result of a carotid 
artery-cavernous sinus fistula, which he cured by ligation of the common 
carotid artery. According to Locke,‘ a carotid artery-cavernous sinus fistula 
was described and demonstrated at autopsy by Baron in 1835. Since that date 
there have been many reports in the literature of such cases resulting from 
either trauma or arterial degenerative diseases. According to Dandy,*® about 
three-fourths of all internal earotid-cavernous sinus fistulas result from trauma. 
It has been estimated by Raaf and Swan® that this condition occurs in ap- 
proximately one patient out of every 400 who have sustained head trauma. 
To understand the etiology, symptoms, and prognosis of this condition, an 
anatomie and physiologie consideration is necessary. 
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Anatomic and Physiologic Discussion 
The cavernous sinuses are irregularly shaped venous spaces, larger behind 
than in front, and placed one on either side of the body of the sphenoid bone.’ 
They extend from the superior orbital fissure to the apex of the petrous por- 
tion of the temporal bone, and communicate with each other by means of an- 
terior and posterior intercavernous sinuses. Anteriorly, the superior and in- 






Cavernous 
sinus 








Site of carotid artery- 
cavernous sinus fistula 








Internal carotid— 
artery 


Fig. 1.—Drawing illustrating anatomic location of carotidcavernous sinus fistula. 


ferior ophthalmic veins lie within the orbital cavity and join the cavernous 
sinus separately or by means of a common opening. Posteriorly, the cavernous 
sinus opens into the petrosal sinuses. The medial wall of each cavernous sinus 
contains the internal carotid artery, accompanied by filaments of the carotid 
plexus, and near the artery is the abducent nerve. On the lateral wall of the 

_ Sinus are the oculomotor, trochlear, and ophthalmic and maxillary divisions of 
the trigeminal nerve, in order from above downward. 
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The internal carotid artery passes through the petrous portion of the 
temporal bone and enters the floor of the cranial fossa through the foramen 
lacerum. Turning forward, it then enters the cavernous sinus, through which 
it passes in a tight S-shaped curve, and is separated from it only by an endo- 
thelial lining. Anatomically, thé relationship of the internal carotid artery 
to the cavernous sinus has no parallel, since this area represents the only place 
in the human body where an artery is completely surrounded by a venous 
channel. A laceration or rupture of the artery in this area will create an 
arteriovenous communication (Fig. 1). 

The pathologie physiology of a unilateral pulsating exophthalmos from an 
arteriovenous fistula in the cavernous sinus becomes apparent. Arterial blood 
pouring direetly into the sinus results in a sudden engorgement of the venous 
space, with a marked increase in venous pressure. Engorgement of the orbital 
contents and eyelids soon becomes apparent due to the retrograde flow of the 
blood into the ophthalmic veins with transmitted arterial pulsations.* 


Symptoms and Diagnosis 

The early complaint of a severe headache may precede the development 
of an exophthalmos, and occasionally the patient may describe a buzzing noise 
heard in the head and ears which may vary from a minor noise to an almost 
continuous roar. Inereased intracranial pressure may cause projectile vomit- 
ing and nuchal rigidity. The ophthalmic veins become greatly dilated, and 
transmission of the heartbeat to the globe is conveyed through the orbital 
veins. The retinal veins are moderately dilated, and hemorrhages are fre- 
quently present. The eyelids may show venous congestion, and corneal sen- 
sation may be diminished. A common symptom is that of diplopia, which is 
attributable to a limitation of normal rotation of the eye, associated with 
edema of the orbit and displacement of the globe. The flow of arterial blood 
into a venous channel results in a whirling of the blood, causing a bruit which 
is a particularly annoying symptom to the patient. As the arterial blood 
swirls in the cavernous sinus in close proximity to the tympanic cavity, the 
patient may notice a swishing pulsation in his ear. Sugar and Meyer® state 
that the function of the first eight cranial nerves may be impaired by the 
direct effects of the original trauma, hemorrhages or venous congestion, direct 
pressure of dilated vessels, and stretching due to exophthalmos. 

The diagnosis of a unilateral carotid-cavernous sinus fistula rarely pre- 
sents any difficulty, and usually can be made from the clinical signs and symp- 
toms. The history of injury may be associated with a fracture at the base of 
the skull or a traumatie facial injury. Stethoscope examination of the in- 
volved eye will reveal a swishing bruit which is synchronized with the radial 
pulse. Digital compression of the carotid artery with cessation of the bruit 
is diagnostic. An arteriogram may be performed in obscure eases in order to 
establish a more definitive diagnosis. 
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Treatment and Prognosis 

Surgical treatment in most cases is the method of choice; however, spon- 
taneous cures have been reported. Sugar and Meyer? report 2.4 per cent spon- 
taneous cures in their collected series. Singleton’’ reported from 6 to 10 per 
cent of spontaneous cures. The question of which artery or arteries to ligate 
in the neck has been discussed extensively by many neurosurgeons. The in- 
ternal carotid artery is usually ligated in the neck under local anesthesia; 
however, due to collateral circulation, it often becomes necessary to ligate the 
common earotid artery below the bifurcation in order to stop the bruit. 
Dandy® and Adson" point out that internal carotid ligation in the neck may 
not effect a cure. Dandy*® advocates clipping the internal carotid artery as it 
emerges from the cavernous sinus. Adson"! clipped the internal carotid artery 
and the ophthalmic artery as well. According to both surgeons, vision was 
not impaired. Raaf and Swan® reserve intracranial clipping for patients who 
do not respond to extracranial carotid ligation. The common earotid artery 
on the affected side should be compressed before surgery in order to determine 
upon which side ligation should be performed. It is also of importance to 
determine preoperatively if anastomotic circulation will adequately supply 
blood to the brain on the ligated side. 

The visual complications of carotid-cavernous sinus fistula are serious, 
and proptosis, blindness, and ocular paralysis are frequent. Optie atrophy is 
the common cause of loss of vision, and surgical treatment should be given 
before permanent irreversible damage has occurred to the eye. Of the thir- 
teen cases reported by Holman and associates,'* only three retained normal 
vision. Out of ten cases, Eliot'® reported four patients with normal vision. 
Glaucoma may occur in the affected eye, and enucleation may become neces- 
sary. Other ocular manifestations are cataracts and extraocular palsies. The 
effect of the fistula on the nerve and brain tissue may result in impaired mental 
activity, somnolence, and loss of sensation over the area of the first and second 
divisions of the trigeminal nerve. 

Complications following treatment are generally those of cerebral anemia, 
syneope, aphasia, and hemiplegia. Fatalities have occurred in attempts to 
ligate the involved vessels during the intracranial approach. Transient spells 
of numbness in the hands and speech difficulties are common sequelae follow- 
ing treatment. These episodes occur most often following physical exertion. 
Their disappearance depends upon the establishment of an adequate collateral 
cireulation. . 

Case Report 

On Aug. 17, 1954, B. L. 8., a gunner’s mate second class in the United States Navy, 
was admitted to the United States Naval Hospital in Portsmouth, Virginia, with a diag- 
nosis of bilateral compound fracture of the mandible. 

History of Present Illness.—The patient had lost control of his car on a wet pave- 
ment at 1:30 A.M. on the date of admission, and had struck a concrete bridge abutment 
near Norfolk, Virginia. Following injury, the patient was unconscious for a period of 


‘approximately ten minutes. He awoke lying on the ground alongside his car, and was 
brought by ambulance to the emergency room of this hospital for treatment. 
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Past History.—The patient’s past history was essentially irrelevant, except for the 
isual childhood diseases, He had never been seriously ill, In 1945 an appendectomy had 
been performed following an attack of appendicitis. In 1948 the patient had sustained a 


fracture of the right arm. 


Family History.—The patient’s father and mother were living and well. He also 


had three brothers and four sisters who were living and well. 

Physical Examination.—Examination revealed a well-developed, well-nourished, 31- 
vear-old white man, who appeared to be in a dazed condition. He had a 4 em. laceration 
Periorbital edema and ecchymosis were present around the 
The left side of the face was 
The mouth and nose were 


f the scalp at the vertex. 
right eye, and there was an abrasion of the right cheek. 
markedly swollen, with moderate edema of the left eyelid. 
vartially filled with dried and crusted blood, and the patient experienced some difficulty 
The patient could speak only with difficulty due to the traumatic 


I 
in breathing (Fig. 2). 





Fig. 2.—Appearance of patient at time of admission to hospital. 
displacement of the mandible. Intraoral examination revealed severe lacerations of the 
right mandibular buecal mucosa, exposing the alveolar mandibular process, There was a 
compound fracture between the right mandibular premolars, with considerable displace- 
On the left there was a compound fracture between the two remaining mandibular 


ment, 
The occlusion of the teeth was poor, and an open-bite relationship existed in 


molar teeth. 

the lower anterior area of the mouth. 

Examination of the ears revealed an erythema and injection of the left auditory 
The remainder of the examination, including neurosurgical consultation, was es- 

The scalp laceration was cleansed and sutured, at which time the 

The patient’s condition of disorientation 


canal, 
sentially negative. 
patient vomited a moderate amount of beer. 
was considered partly due to the beer, which he had consumed prior to his injury. 


Roentgenographic Examination.—Roentgenograms confirmed the clinical findings of 


bilateral compound fractures of the mandible. A posteroanterior roentgenogram revealed 
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a comminuted fracture of the left ramus of the mandible involving the condyloid process. 
Additional roentgenograms taken of the skull, including the optic foramina, revealed no 
bony abnormalities. 

Laboratory Examination.—Hxamination upon admission revealed bleeding time of 
three and one-half minutes; coagulation time, six minutes; hemoglobin, 11 Gm. of 76 per 
cent; 4,100,000 erythrocytes; and 13,500 leukocytes, of which 66 per cent were polymorpho- 
nuclear neutrophils, 32 per cent were lymphocytes, and one per cent were monocytes. The 
Kahn test was negative. The urinalysis was essentially negative. 

Treatment and Course.—Immediately following admission, the patient was given 
600,000 units of aqueous penicillin, followed by 300,000 units of procaine penicillin intra- 
muscularly every twelve hours. Streptomycin was also given in the amount of 0.5 Gm. 
every twelve hours. The patient was placed on a high-vitamin, high-calorie liquid diet. 
Codeine sulfate, 0.5 gr., and aspirin, 10 gr., as needed were prescribed for pain. Blood 
pressure was taken every hour, and temperature was recorded every four hours for a 
period of twenty-four hours. 

On Aug. 19, 1954, the patient appeared to be much more comfortable and, under local 
anesthesia, an arch bar was fixed to the maxillary teeth with 0.020 stainless steel wire. 
Similarly, an arch bar was applied to the mandibular teeth, except that it was cut through 
in the premolar area in order to facilitate reduction of the mandibular fracture. Inter- 
maxillary elastics were placed for a period of about forty-eight hours, at which time the 
teeth were in excellent occlusion and clinically the mandibular fractures appeared to have 


been reduced. The intermaxillary elastics were then replaced with intermaxillary stainless 


steel wire. 

On Aug. 20, 1954, the patient complained of a moderately severe headache, with pain 
in the back of the neck. He had a temperature of 100.5° F. Due to the nature of the 
injury, with the continued persistent pain throughout the head, the patient was referred 
to the neurosurgeon, Dr. F. B, Clare, for consultation. The results of this examination 
were essentially negative. Subsequent consultation with the otolaryngologist, Dr. B. T. 
Eberly, revealed a hemotympanum of the left ear, which was associated with a probable 
fracture of the left tympanic plate. 

The patient gradually became much more comfortable, and on Aug. 27, 1954, he was 
essentially asymptomatic. Chemotherapy was discontinued on Sept. 1, 1954. The hemo- 
tympanum of the left ear had resolved satisfactorily. There still appeared to be some 
residual swelling around the left eye, but no ecchymosis was present. 

Routine postoperative fracture treatment was given the patient until Oct. 1, 1954, 
at which time the intermaxillary wires and maxillary and mandibular arch bars were re- 
moved. <A postoperative roentgenogram revealed satisfactory healing of the multiple 
mandibular fractures, with satisfactory apposition of the bony fragments. Restoration 
of normal occlusion of the teeth had been accomplished (Fig. 3). On Oct. 2, 1954, the pa- 
tient complained of a pulsating sensation in the left ear of at least one week’s duration, 
which became more noticeable while he was lying down. He also mentioned that the left 
eye had become slightly more swollen than usual (Fig. 4). Consultation with the eye, 
ear, nose, and throat service on Oct. 3, 1954, revealed no definite evidence of any ear 
pathology, but a proptosis of the left eye with venous engorgement of the scleral vessels 
was evident (Fig. 5). No further treatment was considered necessary. The patient was 
retained in the hospital for completion of his operative and prosthetic dentistry. He com- 
plained of increasing discomfort, with a ‘‘gritty sensation’’ in the left eye. Further con- 
sultation with the eye, ear, nose, and throat service on Nov. 4, 1954, was obtained, with 
no further change in the diagnosis or recommended therapy. 

On Nov. 16, 1954, the patient was referred to the ophthalmologist, Dr. S. Masters. 
Stethoscopic examination of the left eye with the eyelid closed revealed a pulsation of the 
left globe, with a swishing bruit which could be clearly heard. The bruit was obliterated 
upon compression of the left common carotid artery in the neck. Diplopia was also evi- 
dent. The clinical impression was that a posttraumatic arteriovenous fistula existed with 
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Fig. 3.—Posteroanterior roentgenogram following removal of all fixation appliances 





Fig. 4.—Photograph of patient showing edema around the left eye. 
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secondary ocular findings (Fig. 5). The recommendation was to refer the patient to the 
neurosurgical service, On Nov. 23, 1954, under general anesthesia, an arteriogram was 
obtained. This revealed a communication between the left internal carotid artery and the 
cavernous sinus. On Nov. 30, 1954, under local anesthesia, the left internal carotid artery 
in the neck was exposed, identified, and ligated following a thirty-five-minute trial of 
temporary occlusion, which produced no ill effects. This ligation obliterated the bruit, 
both subjectively and objectively. No signs of cerebral anemia were noted. The tissues 
were closed in layers. 





Fig. 5.—Photograph of left eye showing proptosis and distention of scleral vessels. 


Nineteen hours following surgery, the patient began to develop a slurred speech, 
became disorientated and aphasic (able to mumble only), and lost the power of any grip 
in his right hand. A stellate ganglion block was done without success. The left internal 
carotid artery was again exposed, and the ligation tape was removed. The patient im- 
mediately recovered his speech and strength to a moderate degree. The bruit was again 
objectively present. Following consultation, it was decided to occlude the internal carotid 
artery very gradually by means of a Selverstone clamp (Fig. 6). 

On Dee. 14, 1954, under endotracheal anesthesia, a Selverstone clamp was placed 
around the left internal carotid artery in the neck. The handle of the clamp was brought 
out through a separate stab incision of the overlying tissues. The Selverstone clamp was 
given one full turn every -twenty-four hours, and on Dee. 23, 1954, the clamp had been 
completely turned down and would not close further, Subjectively and objectively, the 
bruit was not evident. The handle of the clamp was removed on Dee. 25, 1954, leaving 
the Selverstone clamp around the left internal carotid artery. 

During the next seven days, the patient experienced transient episodes of aphasia 
and right-sided paresthesia. This condition gradually improved. On Jan. 4, 1955, the left 
internal carotid artery was again exposed, doubly ligated, and divided. The Selverstone 
clamp was removed. The tissues were closed in layers. On Jan. 8, 1955, all sutures were 
removed, and the wound was healing well (Fig. 7). 

. Postoperatively, the patient became progressively more active. His speech and 
strength gradually returned, and the proptosis of the left eye with venous engorgement of 
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Fig. 6.—Photograph of Selverstone clamp. 





Fig. 7.—Postoperative appearance of patient following removal of Selverstone clamp. 
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the sclera regressed (Fig. 8). The patient was transferred to the dental service for com- 
pletion of his prosthetic dentistry. On Jan. 24, 1955, all treatment was completed. The 
patient was feeling well and had no complaints, He was returned to full duty (Fig. 9). ¢ 














Fig. 8.—Photograph of left eye upon completion of treatment. Note normal appearance of 
the sclera. 





Fig. 9.—Appearance of patient upon completion of treatment. 


Discussion 





The case presented reveals many typical signs and symptoms associated 
with a carotid-eavernous sinus fistula. Three days following admission, the 
patient complained of a moderately severe headache with stiffness and pain 
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at the back of the neck. Due to the multiple mandibular fractures with as- 
sociated pain and discomfort, intracranial injury was masked to some extent. 
Roentgenographie examination did not reveal a basal skull fracture, which 
would have alerted the examiner to the possibility of a cavernous sinus fistula. 
Examination by the otolaryngologist, however, disclosed a hemotympanum of 
the left ear, associated with a possible fracture of the left tympanic plate. 
Edema around the left eye never completely resorbed. Several weeks follow- 
ing injury, the patient complained of a pulsating sensation in the left ear. 
The selera of the left eye became hemorrhagic, and the eye became progres- 
sively more annoying to the patient. Diplopia also was evident, with prop- 
tosis. Following consultations with the ophthalmologist and neurosurgeon, 
the true nature of the injury was recognized by stethoscopic examination of 
the left eye, which revealed a swishing bruit. By compression of the left com- 
mon earotid artery in the neck, the bruit and pulsation were obliterated. An 
arteriogram definitely confirmed the diagnosis. 


Summary 

1. A ease of earotid-cavernous sinus fistula associated with ocular mani- 
festations following facial trauma has been presented. 

2. Even though this condition is a rare complication of facial injuries, 
early diagnosis and treatment are essential if permanent ocular and brain 
damage are to be avoided. 

3. By early neurosurgical intervention, a satisfactory result in treatment 
was attained with no apparent residual complications. 
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A CLINICAL EVALUATION OF AN ANTIHISTAMINIC PREPARATION 
IN ORAL SURGERY 


Lucian Szmyp, B.S., D.M.D., M.S.,* RANDOLPH FIELD, TEXAS 


Introduction 

ECENT dental reports have stated that antihistaminies were effective in 

controlling postoperative sequelae in oral surgery.’* Johnson’ found 
that the administration of antihistaminies to oral surgery patients reduced 
postoperative swelling at least one-third to two-thirds and that postoperative 
pain was significantly reduced. His studies were carried out on ten patients, 
using local anesthesia. Maslansky and Maslansky’ reported that the admin- 
istration of injectable antihistaminies to oral surgery patients significantly 
reduced or abolished postoperative pain, swelling, trismus, and hemorrhage. 
Injectable antihistaminies reduced the number of patients having moderate to 
marked swelling from 74 to 10 per cent, and the number of patients having 
moderate to marked postoperative pain from 82 to 2 per cent. Both local and 


general anesthesia were utilized, with no difference in results noted on the 
basis of 200 eases. Silverman*® reported that the administration of antihis- 
taminies substantially reduced postoperative pain, swelling, trismus and hem- 
orrhage. He further stated that the administration of antihistaminics reduced 
the necessity of postoperative treatment of sockets in cases of difficult impae- 
tions from 96 to 38 per cent. His studies were conducted on 555 patients, 


utilizing general anesthesia. 

In the present study, the basic approach to this problem was similar to 
that used by the previous investigators. However, the double blind technique 
was instituted in an effort to obtain reliable results. Neither the patient, the 
operator, nor the investigator knew which patients had received placebos or 
antihistaminics until the entire study was completed. The subjects for this 
experiment were selected at random from patients in the outpatient oral 
surgery clinic at Georgetown University School of Dentistry. The subjects 
consisted of 500 patients between the ages of 16 and 65 years. An attempt 
was made to inelude a large number of patients whose treatment was to con- 
sist of the extraction of impacted teeth and mandibular third molar teeth 
(Table I). 


Presented at the general meeting of the International Association for Dental Research, 
March, 1954, Chicago, Illinois. 

The data presented in this paper were taken from a thesis submitted by the author in 
partial fulfillment of the requirement for the degree of Master of Science in Oral Surgery 
at Georgetown University, 1955. 

‘ *Major, Dental Service, United States Air Force; now stationed at the School of 
Aviation Medicine. 
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TABLE I. SUMMARY OF ORAL SURGERY TREATMENTS 























TREATMENT — cs "PLACEBOS | ANTIHISTAMINE 
~ Teeth extracted 608 535 
Mandibular third molars 74 96 
Impactions 83 101 


The designated oral surgery was performed by the dental undergraduate 
students. Postoperative observations were made by the investigator on the 
first and seventh postoperative days. Additional postoperative observations 
were made whenever they were necessary to record the maximum reaction. 


Procedure 





Five hundred bottles, each containing fourteen capsules, were prepared 
ind coded so that 50 per cent of the bottles contained placebos and 50 per 
cent contained antihistamine.* The placebos resembled the antihistamine 
capsules in size, shape, color, and flavor. Each antihistamine capsule con- 


tained: 


Pyronil 12. mg. 
Histady] 25 mg. 
Clopane hydrochloride 12.5 mg. 


Kach patient was given a bottle containing fourteen capsules and instructed 
to take two capsules one hour preoperatively and one capsule every four hours 
thereafter during the waking hours until all the capsules were expended. 


Results 
The ineidence of untoward reactions to antihistaminiecs was recorded 


(Table IT). 


TABLE II. UNTOWARD REACTIONS 











REACTION PLACEBOS | ANTIHISTAMINE | PROBABILITY 








Vomiting 6 1 0.30 
Nausea 23 3 0.026* 
Drowsiness 28 107 0.00004* 
Insomnia 2 5 0.56 
Dryness of mouth 0 3 0.22 
Headache 14 11 0.76 
Weakness 2 S O31 
Nervousness 1 0 0.48 
Blurred vision 0 1 0.48 








*Statistically significant. 


The incidence of osteitis alveolaris and the number of patients requiring 
socket dressings was recorded (Table IIT). 


TABLE ITT. PosvToreRATIVE COMPLICATIONS 











COMPLICATION | PLACEBOS | ANTIHISTAMINE | PROBABILITY _ 
Osteitis alveolaris 5 3 0.72 
Patients requiring sockets dressed 20 21 0.93 











_ *Material for this investigation was generously contributed by Eli Lilly and Company, 
Indianapolis, Indiana, 
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The postoperative sequelae of pain, swelling, trismus, and hemorrhage 
were evaluated on the basis of the degree of severity and on the duration of 
symptoms. The characteristic of degree was subdivided into none, slight, 
moderate, and marked, on the basis of clinical judgment. The characteristic 
of duration was subdivided into none, under one day, one to seven days, and 
over seven days, on the basis of postoperative observations on the first and 


seventh postoperative days (Fig. 1). 
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Summary 

A statistical analysis of the results was based on the aresine transforma- 
tion of percentage counts and on the chi-square test.* © An examination of 
the results in Tables II and TII shows that only for the characteristics of 
nausea and drowsiness was the probability sufficiently low to infer an effect of 
antihistamine as compared to placebo. An examination of the results in Fig. 1 
shows that none of the characteristics studied gives a probability sufficiently 
low to infer an effect of antihistamine as compared to placebo. 


Discussion 


A elinical evaluation of an antihistaminie preparation in the control of 
postoperative sequelae in oral surgery was made. The double blind tech- 


nique was utilized in this clinical study. 

On the basis of 500 cases, antihistamine, as compared to placebo, failed 
to alter significantly the incidence of postoperative vomiting, insomnia, dry- 
ness of mouth, headache, weakness, nervousness, and blurred vision. On the 
other hand, postoperative nausea was reduced while postoperative drowsiness 
was greatly increased. The incidence of osteitis alveolaris and the number of 
patients requiring socket dressings were not altered by antihistamine as com- 
pared to placebo. No significant effect of antihistamine, as compared to 
placebo, on the degree and duration of postoperative pain, swelling, and tris- 
mus as well as on the duration of postoperative hemorrhage was noted. 

Additional studies on the value of antihistaminies in controlling post- 
operative sequelae in oral surgery, utilizing the double blind technique, are 
advocated on the basis of this investigation. 
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ABERRANT, UNILATERAL, TRIPLE MANDIBULAR IMPACTIONS 


JaMes H. Quinn, D.D.S., NEw ORLEANS, La. 


HE following case is presented because of the unusual position of the im- 
pacted lower molars and the presence of a third impaction, the second 
premolar, on the same side. The molar impactions, because of their position, 


presented a surgical problem of removal. 


Case Report 


A white man, aged 34 years, was referred to the Oral Surgery Department, School of 
Dentistry, Loyola University, New Orleans, on July 24, 1951, by the Operative Department 
for removal of his impacted teeth. These impactions were discovered after taking routine 
full-mouth radiographs.’ The patient had no discomfort from the impactions but prosthetic 
appliances were going to be made, necessitating their immediate removal. 

Clinical Examination.— An edentulous lower left posterior ridge was present, with 
some bulging in the area of the impacted premolar and molars. 

Radiographic Examination.—Roentgenograms disclosed an unerupted, vertically posi- 
tioned lower left second premolar, a distally directed, horizontally impacted second molar, and a 
mesially directed, horizontally impacted third molar. The impacted molars’ occlusal surfaces 
were in contact. All three impactions were completely covered by bone (Fig. 1). 

Treatment.—The patient was given 300,000 units of procaine penicillin on July 24, 
1951, and scheduled for operation the following afternoon. 

The operation was performed with the assistance of Michael M. Heller, D.D.S., on July 
25, 1951. Under local anesthesia, the inferior alveolar, lingual, and long buccal nerves were 
blocked. An incision was made, starting posteriorly at the lower third of the anterior border 
of the coronoid process, proceeding anteriorly along the crest of the ridge to the distal 
surface of the lower left first premolar, around the gingival crevice to the mesial aspect of 
that tooth, and then carried in a vertical direction toward the mucobuccal fold. The muco- 
periosteum was reflected from the bone and the flap was retracted. The bone was removed 
over the second premolar crown with a No. 41 Henahan surgical bur under continuous-drip 
sterile normal saline to reduce heat and clogging of the bur. The cervix of the crown was 
exposed and a hole was drilled into the tooth at this point with a No. 6 dental bur in a 
straight handpiece. A Crane pick elevator, No. 41, was inserted into the hole and, with the 
surrounding bone used as a fulcrum, the tooth was elevated from the socket. The bone over 
both the second and third molar crowns was removed to the crevices, using the same technique 
as described above. A hole was drilled into the cervix of both teeth with a No. 6 round bur 
in a contra-angle handpiece. Then a No. 559 ecrosscut fissure bur was inserted into these 
holes and a deep fissure was cut buccolingually almost completely through the crowns. A 
medium-sized straight elevator was inserted into the cut and turned, sectioning the crowns 
from the roots. The third molar crown was elevated and removed first, and then the second 
molar crown was elevated and removed with the straight elevator. This created considerable 
space between the opposing roots, which facilitated their removal. The roots were separated 
with a No. 559 fissure bur. The distal root of the third molar and the mesial root of the 
second molar were removed first by drilling a small hole with a No. 4 round bur into the 
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superior root surface at the bony junction and then moving them, one at a time, into the 
space with a crossbar elevator’s working point inserted into the holes, using the bone as a 
fulerum. The remaining roots were delivered with the cross-bar elevators by placing the 
vorking point into the vacant socket, cutting through the thin septum of bone, and engaging 
the root fragment pulling them forward. The bone wounds were carefully débrided and 
sharp edges were removed with a bone file. A small piece of Gelfoam was placed into the 
sockets for hemostasis and to aid in the formation of a good blood clot. The gingival tissues 
were trimmed and coapted at the line of incision and sutured with 000 interrupted black silk 
sutures. Procaine penicillin, 300,000 units, was given, and codeine, 0.25 gr., and aspirin, 10 gr., 
every four hours as needed for pain, were prescribed. An ice bag was ordered to be placed 
on the left side of the mandible for no longer than four hours and then discontinued. This 
was done to keep the swelling to a minimum. The patient also was instructed on diet and 


oral hygiene. 





Fig. 1 Preoperative radiograph demonstrates the presence of the three impacted mandibular 
posterior teeth. Note the unusual position of the second and third molars. 





Fig. 2.—Postoperative radiograph with evidence of early bone regeneration in the alveoli. 


Course.—The patient returned for postoperative treatment the next day. There was 
edema at the operative site, and the patient experienced some pain during swallowing and 
mastication. The area was irrigated and cleaned, and 300,000 units of procaine penicillin was 
yiven intramuscularly. The next day the edema was still present, along with mild trismus. 
The oral eavity was irrigated, and 300,000 units of procaine penicillin was given. After 
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this, the edema subsided and there was less trismus than previously. Penicillin was discon- 
tinued, as it was felt that the prophylactic blood levels had been maintained long enough. 


On Aug. 1, 1951, the edema and trismus had disappeared; the healing had progressed 
so that the sutures could be removed. On Oct. 18, 1951, the patient returned for a checkup 
and the wounds were found completely healed. A lateral view of the mandible was taken 
at this time, which showed early bone healing (Fig. 2). The patient was discharged at 
this time. 


Conclusion 
The horizontally opposing impacted lower left second and third molars 
presented an unusual operative problem, which was solved by the procedure 
just reported. Prophylactic penicillin therapy was used to prevent postoperative 
infection. The measures instituted seemed to work well, as the wound healed 
uneventfully. 
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A STONE IN THE PAROTID DUCT 


Report of a Case 


A. BerNARD Eskow, D.D.S., BaALTiMore, Mp. 


TONES in the parotid duct are rare, for which reason the following case is 
S reported. 

History.—The patient, a 44-year-old married white man, was referred 
because of a generalized periodontal condition. He stated that he had had 
oceasional swelling on the left side of his face for the past three or four years. 
He had been examined previously by a physician but no apparent cause for 
this intermittent swelling could be found. His dentist also could find no ap- 
parent etiology for the intermittent swelling in his left cheek. 

Clinical Examination.—The mouth presented clinically a generalized but 
normal amount of gingival recession and a very definite drifting of the teeth 
due to advaneed periodontal disease. The mucosa of the lips and cheeks ap- 
peared normal, as did the hard palate, floor of the mouth, and tongue. Upon 
palpation, nothing could be felt in either cheek. 





Fig. 1. 


Radiographic Examination.—Radiographically, there was excessive gen- 
eralized alveolar destruction throughout the remaining teeth, presenting a 
picture of diffuse alveolar atrophy. 
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The patient was referred to an oral surgeon, who diagnosed the prob- 
lem as a stricture of the left parotid duct and probed same. All these pro- 
cedures were done in the middle of April, 1955. 

Subsequent History—On July 29, 1955, the patient presented himself 
for a routine prophylaxis. He still complained of some uncomfortable feeling 
in the left cheek. At no time did this pain become severe enough to disturb 
his sleep; nor, according to him, was there any striking difference in the feel- 
ing of his left cheek upon eating or increased salivation. On Aug. 13, 1955, 
however, the patient called and said that during the night his cheek seemed to 


m 


? Metric 
Fig. 2. 


hurt enough to awaken him and he felt a little bump. He got up and, upon 
examination of the inner surface of his cheek in a mirror, he could see what 
he assumed to be the head of an abscess. Upon presentation to our office the 
following day, a stone could be seen extending from the caruneula salivaris. 
It had worked itself through the orifice of the parotid duct. This is what the 
patient had mistaken for ‘‘the head of an abseess’’ (Fig. 1). 


Treatment.—No anesthetic was necessary. An attempt was made to re- 
move the stone by merely grasping it with a pair of tweezers and pulling it 
forward. However, it fractured. Then, with a small spoon excavator which 
was inserted alongside the stone and behind it, the stone was mechanically 
foreed out of the orifice. Upon the extirpation, approximately 4 to 5 c¢.e. of 
purulent material was expressed from the duet. Fig. 2 shows the stone in its 
entirety. 

The patient was last seen on Dee. 10, 1955. He has had no reeurrence of 
the swelling or soreness in his cheek at any time since removal of the stone. 
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PAPILLOMA OF TONGUE 





Report of a Case 


S. L. ORLEAN, D.D.S., CHARLOTTE, N. C. 


FEMALE child, born May 19, 1953, at the United States Army Hospital, 

Fort Monmouth, New Jersey, presented for examination approximately 
three months after birth. 

At birth, examination by a pediatrician revealed two small growths on 
the tip of the tongue, right side. Re-examination at four-week intervals re- 
vealed growth of these areas proportionate te the growth of the child. 





Fig. 1. 


The dental service was called in consultation at approximately the third 
month. Examination revealed that the growths were approximately 2.5 and 
1.5 mm. in diameter, respectively, located at the right side of the anterior portion 
of the dorsum of the tongue. They were pearly gray in color and slightly raised. 
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It was suggested that they be observed further before their removal. Examina- 
tion at the fourth month revealed substantially the same findings as previausly. 
It was decided to remove the growths when the patient was 5 months of age. 
The patient was hospitalized on Oct. 14, 1953. Physical examination and 
laboratory reports were normal. 
On Oct. 15, 1953, under Vinethene ether anesthesia, complete excision of 
both growths was accomplished. The excised tissue was sent for pathologic 


examination. 


Pathologist’s Report.— 

Gross: A piece of lingual mucous membrane measuring 1 by 0.4 em. and 
bearing two smooth gray papules 3 and 1.5 mm. in diameter, respectively. 

Microscopic: The larger lesion consists of an elevation of the subepithelial 
connective tissue covered by stratified epithelium. The smaller lesion is similar 
but the overlying epithelium is somewhat thickened and folded (Fig. 1). 

Diagnosis: Mucosa of tongue with papillomas. 

The patient was discharged on Oct. 16, 1953. Healing was uneventful. 
Examination on Oct. 18, 1953, revealed a clean, healing wound. The child was 
comfortable and her feedings were normal. Sutures were removed under Vine- 
thene ether analgesia on Oct. 21, 1953. Re-examination Oct. 29, 1953, revealed 
a completely healed wound. 


2840 SELWYN AVE. 





Periodontia 


GINGIVAL VASCULAR SUPPLY IN INDUCED OCCLUSAL TRAUMATISM 


Henry M. GotpMANn, D.M.D., Boston, Mass. 


TUDY of the vaseular system to the gingivae of the dog has disclosed that 
the major blood supply arises from vessels located on the outer surface of the 
alveolar process, although there is a blood vessel route through the periodontal 
membrane running parallel to the tooth and alveolar housing extending into 
the gingiva. It is surmised that any undue pressure against the tooth could 


occlude these latter blood vessels and obliterate a portion of the vascular blood 


supply to the gingivae. To ascertain whether or not the gingival blood supply 
would be sufficient should the periodontal membrane supply to the gingiva be 
occluded, the following experiment was designed. 


From the Riesman Dental Clinic, Beth Israel Hospital. 
This research was done under a grant from the Bristol-Myers Company, New York, N. Y. 


939 





GOLDMAN O. S., O. M., & O. P. 


September, 19546 





lume 9 GINGIVAL VASCULAR SUPPLY 


Number 9 


Material and Methods 

Silver crowns were fabricated so that they were in traumatic relationship, 
wedging the premolars laterally and lingually. They were cemented to the 
right and left mandibular first premolars. The crowns were left in place for 
ive days, after which 10 per cent gelatin mereury mass was injected into the 
common earotid artery with the jaws tightly locked. After injection, the 
inimals were deeapitated and the heads were fixed in 40 per cent formaldehyde 
or one week. Similar perfusion was performed with India ink. The jaws 
were removed and block sections of the crowned teeth were cut. Radiographs 
ind sections were made. 


Findings 


The findings showed that although the periodontal membrane on the lingual 
side was entirely obliterated with complete occlusion of any possible blood supply, 
the blood supply of the marginal gingiva was sufficient. The India ink was shown 
to have perfused from the gingival blood vessels running on the outer surface 


of the periosteum. 

Fig. 1 illustrates the silver crown in position after cementation. 

Fig. 2 is a low-power photomicrograph of a mandibular premolar, the 
section being prepared in the buccolingual plane. The tooth can be seen moved 
lingually, obliterating the periodontal membrane, the tooth and alveolus being 
almost in contact. The gingival blood supply may be seen extending from the 
vessels, through the attached gingiva, toward the gingival margin. The 
branches to the papillary area subjacent to the gingival epithelium are evident. 
The capillary loops of the gingiva are characteristic. 

Fig. 3 is a high-power photomicrograph showing the obliteration of the 
periodontal membrane. There is vertical contact between the tooth and bone. 

The capillary supply to the gingiva directly above the alveolar crest is 
seen in Fig. 4, despite the occlusion of the blood supply through the periodontal 
membrane. 

Summary 

Silver crowns were cemented onto the premolar teeth of the dog, in order 
tu wedge the tooth against the alveolus to obliterate the vascular supply of the 
gingiva from the periodontal membrane. Perfusions were performed. The 
blood supply to the gingiva was sufficient through the vessels in the gingiva 
proper. 

Reference 


1. Keller, G. J., and Cohen, D. W.: India Ink Perfusions of the Vascular Plexus of Oral 
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Oral Medicine 


ORAL ASPECTS OF SJ6GREN’S SYNDROME 


A Review and Case Report 


J. C. THonarp,* B.D.Sc., L.D.S., RocHester, N. Y. 


ETWEEN 1930 and 1941 Sjégren, the Swedish ophthalmologist, studied 

the disease, filamentary keratitis, extensively. He pointed out that the 
conjunctivae were as frequently affected as the cornea’ and called the lesion 
keratoconjunetivitis sicca, noting that other more general symptoms (for 
example, xerostomia, pharyngolaryngitis sicea, rhinitis sicca, enlargement of 
the parotid glands, and polyarthritis) seemed to be associated with many of 
these cases frequently enough to constitute a syndrome. When keratocon- 
junctivitis siceca occurs in conjunction with one or more of these symptoms, the 
condition is now recognized as Sjégrens syndrome. 

As the majority of reports on this rare syndrome appear in foreign 
medical journals, it was felt that this case provided an opportunity for review- 
ing and emphasizing the dental aspects of the disease. 


Review 


Incidence.—Estimations as to the frequency of keratoconjunctivitis sieca 
vary considerably, but Henderson" quotes a figure of 0.2 per cent of ophthal- 
mie patients. If we omit polyarthritis from the symptom complex, about one- 
third of these cases have Sjégren’s syndrome. Women past their climacteric 
seem to be affected more commonly, but the disease is by no means limited to 
either this age group or sex. Diagnosis in males is more difficult due to the ap- 
parently less severe ocular symptoms. ; 

Clinical Features.—The usual symptoms of keratoconjunctivitis sicca are 
burning and smarting of the eyes, scratching or a feeling of a foreign body 
in the eye, dryness, redness, photophobia, and, in more advanced eases, in- 
ability to shed tears on such stimulation as peeling onions or severe emotional 
upsets. If one or more of these symptoms are associated with signs of a dis- 
charge of thick, sticky, mucous material which can be drawn out into fine 
threads from the conjunctival sae or inner and outer canthi of the eyes, then 

From the Departments of Pathology and Periodontology, Royal Dental Hospital School 
of Dental Surgery, London, England. 
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the ophthalmologist can confirm the diagnosis by slit lamp examination of the 
cornea, using rose bengal or fluorescein as an indicator to show the cracked 
epithelium, and by a minimal Schirmer’s test. 

The chief oral complaint is of a dry mouth and lack of saliva for a period 
of several years, which may or may not be related to a history of recurrent 
bilateral swellings of the parotid glands. This dryness causes varying degrees 
of dysphagia, dysphonia, and masticatory difficulties which can be relieved 
by a high daily liquid intake. Pharyngeal and laryngeal complaints usually 
take the form of a feeling of dryness in the throat or of hoarseness. The nasal 
passages may feel dry, while complaints of dry skin, lack of sweating, and 
diminution of vaginal secretion are also frequent. 

Although at first furred and dry, the tongue eventually becomes smooth, 
glazed, shiny, and deeply fissured. Speech difficulties are caused by the dry 
tongue adhering to the palatal mucosa. The color of the oral mucosa varies 
from pale to normal. Pain is not generally a feature of the oral lesions. 

The loss or exfoliation of the teeth mentioned in many reports on this 
disease can hardly be attributed to the aptyalism, but excessive decay of the 
teeth can be explained on the basis that, without the washing and diluting 
action of saliva, food debris accumulates around the cervical regions of the 
teeth. ‘‘Dehydration’’ of the gingival portion of the clinical crown may ac- 
count for the reported brittleness of the teeth. 

Less common features may include an elevated erythrocyte sedimentation 
rate, hypochromie anemia, lymphocytosis, and gastrointestinal disturbances. 


Etiology.—The fundamental observable change in Sjégren’s syndrome is 
atrophy of the seeretory glands supplying the affected organ. Only passing 
reference need be made here to the four main theories which attempt to ex- 
plain this. 

1. Hormonal imbalance: Because many eases occurred in women past their 
climacteric, some workers believe imbalance of the female sex hormones plays 
a primary role in the glandular atrophy (Cernia and Puig’ cite Basalino, 
Morgan and Raven" cite Fried and Goldzieher). De Roetth® thinks that hor- 
monal influences may be likely predisposing factors but, as already stated, 
the disease is not limited to elderly women. 

2. Chronic infection: The characteristic sialographic and histopathologic 
finding in the affected organs, the increased erythrocyte sedimentation, mild 
hypochromie anemia and polyarthritie changes are all indicative of a chronic 
inflammatory process. Most authors* °-7)% "18 agree that chronic infection 
plays an important role in the disease. However, there are eases of both 
Sjégren’s syndrome and keratoconjunctivitis sicea where there seems to be no 
indication of any infectious disease affecting the atrophied glands, and the 
possibility must be borne in mind that infection may be secondary to more 
basic changes in the organs. Nor can a latent viral etiology with subsequent 
hypersensitivity be diseounted. 

3. Vitamin deficiency: The xerophthalmia of avitaminosis A (which can 
be cured by administration of vitamin A) must be differentiated from kerato- 
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conjunctivitis sicca. Most authors discount the part played by vitamins in the 
etiology of Sjégren’s syndrome, but successful treatment using the vitamin B 
complex has been claimed.* * *° 

4. Neurological factors: Cases in which patients have dated the onset of 
their symptoms to traumatic shock or the like have been reported by 
Koumrouyan,’* Critchley and Meadows,® Cernia and Puig’; Thoma” cites 
Balestra. Leriche'® seems to have treated one case successfully with bilateral 
section of the vertebral nerves and superior cervical ganglia. While the idea 
that a reduction in the secretory powers of the glands may have a central 
origin is attractive, there is as yet little evidence to support this view. No one 
theory can be said to explain the cause of all the recorded cases. 

Histopathology.—Morgan and Raven" have studied critically the histo- 
pathology of the parotid glands, but little additional information has been 
added since Sjégren’ published his findings in 1933 on the microscopic appear- 
ances of the lachrymal and salivary glands when affected by the disease. The 
appearance as found in these glands is essentially that of a chronic inflamma- 
tory lesion. The cellular elements involved are the glandular epithelium, 
lymphocytes, plasma cells, and fibroblasts. There are no giant cells or macro- 
phages, but an increase in the eosinophils was observed in the lachrymal gland 
by Sjégren.”° There is lymphocytic infiltration of the glandular parenchyma, 
as well as gradual atrophy of the secretory cells themselves, which shrink and 
become outnumbered by the infiltrating small round cells, and an increase in 
the fibrous elements with thick fibrous bands intersecting areas of massive 
lymphoid infiltration. Until the latest stage of glandular degeneration has 
been reached, whole areas of normal glandular parenchyma are interspersed 
between the invaded areas; Sjégren’® deseribes areas of glandular parenchyma 
transformed into hyaline nodes. There may be temporary blocking of some 
of the larger ducts. 

Sialography.—Koumrouyan™ and Bercher and associates! stressed the 
importance of sialography as an additional means of diagnosing atrophy of 
the salivary glands in Sjégren’s syndrome but, except for Cadman,* few 
writers have paid much attention to this necessary adjunct. Other authors,'™ 
however, employ sialography as a means of diagnosing other diseases of the 
salivary glands. Histologic examination of the salivary glands ‘may afford 
conclusive evidence of disease processes, but it is not always possible and, in- 
deed, it is sometimes undesirable to carry out the necessary biopsy. Under 
these circumstances, radiographic examination of the salivary glands affords a 
reliable standby and, as Koumrouyan™ points out, not only gives information 
regarding the degree of atrophy and the extent of the sclerotic process but, by 
revealing the amount of still undamaged parenchyma which possesses a 
potential function, will also give a clue as to the prognosis of the ease. 

Treatment.—The majority of these patients are treated symptomatically 
and this will generally enable them to live a more tolerable life for varying 
periods of time. 
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Relief from the oral symptoms will depend on the severity of the xeros- 
tomia and the presence or absence of teeth. The preservation of the natural 
dentition assumes great importance in these cases, particularly in the maxilla 
where retention of a full denture is largely dependent on adequate periph- 
‘ral seal. If possible, partial dentures must be constructed with minimal 
coverage of the oral mucosa. When a full upper denture is present, petrolatum 
may be used for retentive purposes. Burket* recommends smearing the 
desiccated oral mucosa with paraffin oil or 50 per cent glycerin flavored with 
lemon oil. The continued use of pilocarpine is of doubtful desirability. 

Permanent cures. will be effected only with the discovery of the basic 
cause of the glandular hypofunction. This etiology may well be manifold, but 
careful attention to the history of the disease should give some indication as 
to the correct lines to follow. 

Diagnosis.—This should present little difficulty and usually can be made 
on clinical grounds. A patient complaining of xerostomia, pharyngolaryngitis 
sicea, rhinitis sieca,,and.a history of parotid gland swellings, in whom the 
ophthalmologist can’ makg, a diagnosis of keratoconjunctivitis sicea, is cer- 
tainly suffering from Sjégren’s syndrome. Clinical and laboratory tests will 
aid diagnosis in not-so-welJ-developed cases—for example, Skirmer’s test, rose 
bengal reaction, sialograp. ¥, and histopathology of the affected glands. Tests 
for parotid secretion are listéd by Cadman.* Bercher and associates’ recom- 
mend histoeytology. Lack of saijvation ean*be brought on by other factors, 
for example, mouth breathing, diabetas, pernicious anemia, avitaminosis (par- 


ticularly the B complex), nephritis, cakeular obstruction, hemorrhage, various 


neuroses, psychological factors, and drugss% Changes similar to those oceurring 
in the cornea and conjunctiva in Sjégren’s:syndrome are found after extirpa- 


tion of the lachrymal glands, ete. 


Case Report 


Mrs. J. P. was referred to the Royal Dental Hospital for relief of dental pain. After 
necessary operative treatment, she was sent to the periodontal department on May 15, 1953, 
for routine gum treatment. 

Case History.—The patient, a 59-year-old married woman, mother of ten children, 
complained of absence of saliva, associated with absence of tears, for the past three to 
four years. She had a slightly painful tongue. 

Previous Dental History.—Dental history revealed routine fillings. There was a 
history of difficult extractions. 

Previous Medical History.—Nothing relevant was noted except for her eyes. She had 
had a normal menstrual eyele. She had mumps as a child, there were no rheumatic com- 
plaints, and she never perspired much. 

Ocular History.—In 1948, the patient had an attack of conjunctivitis in both eyes, 
which was treated with silver nitrate. After six months, treatment was stopped due to 
pain. She was given other “drops,” but gradually her eyes “dried up,” started to burn 
and itech, and developed a sensation as of sand in them. In August, 1952, her trouble was 
diagnosed as a case of Sjégrens syndrome. The lachrymal canaliculi and puncta were 
electrocoagulated without affording relief. The patient notices filaments in her eyes, be- 
coming worse, and there is loss of visual acuity. She has had no ocular treatment since 


sealing of lachrymal ducts. 
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Oral History.—The patient suffered a painful swelling of the left parotid gland two 
to three years after having conjunctivitis. Six months later a similar swelling occurred 
on the right side. After a further six months, the left parotid gland again became involved. 
All attacks were of the same duration and severity; all responded to intramuscular peni- 
cillin within three to four days. The mouth has become progressively drier; the patient 
now swallows all food with water. Her throat feels dry and her voice is somewhat hoarse. 

Clinical Examination.—The patient’s eyes, upper respiratory tract, oral mucosa, and 
tongue (Fig. 1) presented the typical features as previously described for these structures. 
On manipulation of the parotid glands, no fluid was expressed. The following teeth were 


32 93 e ° ° ° ¢ 
bacco 1234 . Extensive cervical caries was present in all except 4321|. There 
43 | 35 vane 
was a mild degree of gingival inflammation due to much subgingival calculus and materia 
alba around the necks of the teeth; there also was pocketing of 4 mm. in the 4<|—4 
The patient was in possession of acrylic partial upper and lower dentures but 


present: 


region. 
could not wear the upper one. 


Fig. 1—Dorsum of tongue showing bald, glazed surface with deep cracks and fissures. 


Laboratory Investigations.—A blood count showed slight hypochromic anemia, normal 
white cell count, and normal bleeding and clotting times. The erythrocyte sedimentation 
rate was 19 mm. in the first hour. A direct smear from the region of Stenson’s ducts 
showed many epithelial cells, a few diphtheroids, and some gram-positive cocci. A blood 
agar culture of organisms from the same area after twenty-four hours’ aerobic incubation 
showed Staphylococcus pyogenes. Schirmer’s test for lachrymal secretion* was minimal for 
both eyes after five minutes. The histopathologic report on excised gingival tissue was as 
follows: “Epithelium shows parakeratosis with some chronic inflammatory infiltration of the 
underlying connective tissue.’? There was no biopsy of the parotid glands. 

As xerostomia had been a noticeable symptom for so long, it was decided to ascertain 
if the salivary glands were capable of secretion. Pilocarpine hydrochloride (2 per cent), 
7 drops in water three times a day, was given from May 22, 1953. On May 29, 1953, the 
eyes and mouth appeared more moist, and the patient remarked that she had perspired after 
taking the drops. On June 5, 1953, the dose was cut to 5 drops three times daily. The 
patient’s eyes and mouth were definitely more moist, speech was easier, and a drop of thick, 

*Strips of Whatmann’s No. 41 filter paper, 5 mm. wide by 35 mm. long, bent at right 
angles 5 mm. from one end so that the short end hangs over the lower eyelid and approximates 


a surface of the palpebral conjunctiva and the remaining length of paper protrudes from 
the eyelid. 





SJOGREN’S SYNDROME 947 


serous fluid was expressed from both Stenson’s ducts on manipulation of the parotid 
lands. A smear of this fluid showed epithelial cells and mucin. Pilocarpine stimulation 
vas now ceased because sialographic evidence indicated that the right submaxillary gland 
vas the sole functioning salivary gland. The patient returned within a few days due to 


ack of saliva. 


> 


Fig. 2. Fig. 3. 


Figs. 2 and 3.—Anteroposterior radiograph of right and left parotid glands (Blackman’s 
technique) showing multiple small calculi throughout the parenchyma. 


Fig. 4.—Sialogram of right submaxillary gland before treatment. 


On June 19, 1953, one Becosym Forte tablet (vitamin B complex, including 50 mg. nico- 
tinie acid) twice daily and one halibut liver oil capsule (vitamins A and D) three times 
daily were prescribed. On Oct. 13, 1953, the dosage was altered to one Becosym Forte tablet 
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and two halibut liver oil capsules daily. General improvement continued; the patient felt 
fitter and noticed that her eyes and mouth were better, although there still was no tear flow. 
Healing following gingivectomy was rapid. Additional sialographic information now avail 
able led to a decision to cease vitamin therapy on Nov. 3, 1953. Xerostomia and oecula: 


Fig. 5.—Lateral sialogram of right parotid gland after four months’ therapy. 


Fig. 6.—Anteroposterior sialogram of left parotid gland after five months’ therapy. 


symptoms quickly returned. On Nov. 10, 1953, vitamins were recommenced and skeletal type 
partial upper and lower dentures were inserted. Both eyes and mouth were now much im- 
proved. 


Sialographic Investigations.—Full mouth x-ray pictures and lateral jaw plates failed 
to show any salivary calculi capable of causing blockage of either Stenson’s or Wharton’s 
‘ducts, but x-ray pictures of the parotid glands, using Blackman’s technique,2 showed the 
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presence of multiple calculi throughout the glandular tissue on both sides (Figs. 2 and 3). 
Sialography of all four main salivary glands was attempted, but was successful only in 
the case of the right submaxillary gland where some Lipiodol was introduced under more 
than normal pressure (Fig. 4). Following the apparent success of the vitamin therapy, 
further sialographs were taken of both parotid glands and the right submaxillary gland 
in the period from Sept. 8, 1953, to Oct. 13, 1953 (Figs. 5, 6, and 7). Injection of the 
eft Wharton’s duct caused the patient some distress, so this was deferred. 


Lateral sialogram of right submaxillary gland after six months’ therapy. 


Discussion 

This case presents features typical of advanced Sjégren’s syndrome. 
Comment need be made only on the radiographic picture and some treatment 
considerations. The presence of multiple caleuli throughout the parenchyma 
of the parotid glands gives some indication of the length of time that these 
organs have been involved in a pathologie process. It is reasonable to sup- 
pose that these ecaleuli, unlike those commonly found obstructing the main 
excretory ducts, may be formed as ultimate calcifications of the already hyalin- 
ized areas of glandular parenchyma. 

The refunetioning and concurrent increased vascularity of such a gland may 
well cause these small ecaleuli to break up or become detached from the sur- 
rounding parenchyma and ultimately extrude. The rapidity with which such a 
process progresses will depend on the amount of tissue destruction originally 
affecting the gland and, therefore, the volume and rate of secretion obtainable. 

Under vitamin therapy, both parotid glands now appear to be functioning; 
the previously closed duets have dilated and sialograms are possible, while more 
Lipiodol was injected into the right submaxillary gland than previously was 
possible. Figs. 5, 6, and 7 show the classical sialographie picture in well- 
advanced Sjégren’s syndrome. The right Wharton’s and both Stenson’s ducts 
are alternately dilated, normal, or in parts constricted. There is a decrease in 
the size of both parotid glands which seem to have ‘‘gathered’’ around the 
more central portion with atrophy of the polar regions. Zones of interstitial 
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sclerosis are obvious throughout both parotids; round, blunted ‘‘blebs’’ of 
Lipiodol penetrate into the open intralobular ducts as far as the nonfibrotic 
parenchyma permits, giving the appearance of a bunch of grapes. A com- 
parison of Fig. 7 with a sialogram of the same organ taken six months previ- 
ously (Fig. 4) would seem to indicate a certain amount of glandular refune- 
tion. The agglomeration of Lipiodol shown at a in Fig. 7 indicates remains 
from the parotid injection given five weeks previously ; in a normal gland this 
would have been washed out in a matter of a few days. This low functional 
activity of these affected glands has also been observed by Cadman® and by 
Bercher and associates." 

The rationale behind sympathectomy in these cases may warrant further 
study. If the sympathetic fibers to the glands are severed, the blood vessels 
are freed from the constrictive control of the sympathetic nervous system and 
will dilate. A more practical method of overcoming sympathetic (adrenergic) 
control over the blood vessels may be to administer drugs capable of stimulat- 
ing the parasympathetic (cholinergic) nervous system. Graham and Stavraky’® 
found that the dosage of acetyl choline necessary to produce vasodilation and 
secretion in chronically denervated submaxillary glands of cats and dogs was 
highly critical, but .it is still difficult to assess the value of these drugs. How- 
ever, nicotinic acid is a powerful vasodilator and many of the claims for sue- 
cessful treatment of Sjégren’s syndrome have been made following treatment 
with vitamin P.. 


Summary 

Sjégren’s syndrome is defined. 

In a brief review of the literature the incidence, clinical features, etiology, 
histopathology, sialography, treatment, and diagnosis of the syndrome are 
discussed. 

The case history of a patient presenting with the classical symptoms of 


Sjégren’s syndrome is given, with particular emphasis on the dental aspects. 
Mention is made of the importance of sialography in determining the diagnosis 
and prognosis of this disease. 


The author wishes to express his gratitude for the encouragement and help given 
him in the handling of this case by Professor R. B. Lucas, Director of the Department of 
Pathology and Bacteriology, Dr. S. J. Blackman, Director of the Department, of Radiology, 
and A. B. Wade, Esq., Assistant Director of the Department of Periodontology, Royal 
Dental Hospital, London. 

Sincere thanks are also due Miss R. A. Blackman of the Radiology Department and 
Mr. R. Shilland of the Photographic Department, for their excellent and respective work, 
and to Dr. B. G. Bibby, Director, Eastman Dental Dispensary, Rochester, New York, for 
advice in the preparation of this paper. 
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A REVIEW OF CURRENT OPINION ON THE HAZARDS OF INDIS- 
CRIMINATE ANTIBIOTIC THERAPY IN DENTAL PRACTICE 


STANLEY L. Lang, M.D., D.D.S., F.A.C.S.,* New York, N. Y. 


HE development, investigation, and widespread usage of antibiotic agents 

during the past few decades have undoubtedly constituted a notable 
therapeutic advance in controlling the insidious effects of invasive and infee- 
tive microorganisms. The introduction of these agents has resulted in 
significant reductions in the incidence, morbidity, and mortality of a number 
of infectious diseases heretofore unresponsive to chemotherapy. Unfortunately, 
however, not all the effects of antibiotics in man are salutary. Each agent has 
its own particular spectrum of toxicity that limits its usefulness and the extent 
of its application. After many years of clinical experience with these ma- 
terials, it is now well recognized that the most appropriate application for 
antibiotics in dentistry and medicine, if they are used at all, is as supporting, 
or adjunctive measures to indicated operative procedures. Every practitioner 
who has occasion to consider the potential use of antibiotics should be familiar 
with the limitations and dangers of these agents before he can intelligently and 
beneficially employ them. 

Careful clinical observations and controlled studies have added greatly 
to our fund of knowledge on the nature of untoward reactions caused by the 
administration of antibiotics. These untoward effects may be categorized in- 
to three general types’: 


(1) Direet toxie or allergic effects related to the type and/or amount 
of antibiotic used. 

(2) Sensitivity and anaphylactic reactions due to patient idio- 
syncrasies or sensitization. 

(3) Secondary inflammations or ulcerations caused by superimposed 
infections from antibiotic-resistant organisms. 


In addition to these three general types of untoward effects, one must 
always add the group of secondary disturbances of the gastrointestinal tract 
and the vitamin deficiencies caused by the change in normal intestinal flora. 

The nature and incidence of side effects must be considered potent factors 
in the ever-reeurring decision as to whether or not an antibiotic should be 
used and, if so, the choice of the specifie agent. 


*Associate Professor of Surgery, Albert Einstein College of Medicine; Chief of Head and 
Neck Service, Bronx Municipal Hospital Center. 
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The first reports of antibiotic effectiveness in dental operations were made 
in 1944, and for some time afterward professional opinion was generally en- 
thusiastie as to the merits of these agents. Along with the increase in the num- 
her of available antibiotics, there was a corresponding increase in their usage 
for the treatment of specific infections and for prophylactic purposes following 
oral surgery. Within a few years, however, it became apparent that the anti- 
biotics could not be used indiscriminately in all patients and for all conditions. 
The appearance of undesirable toxie effeets and the rapid development of 
antibiotic-resistant organisms have recently led to considerable caution in the 
consideration of these agents for dental use. 

An editorial from the Journal of the American Dental Association? sum- 
marized this position of conservatism as follows: 

It must be emphasized that effectiveness in the elimination of infection, though the aim 
of the treatment, is not the most valid criterion for its approval. The first precept of good 
therapeutics is that the treatment should entail as little untoward effect as is consistent with 
the good accomplished. Since the antibiotics are far from harmless drugs, the dentist must 
always weigh the hazards of the medicaments against the specific need and tolerance of the 
patient. Convenience for the dentist and spectacular results are not sufficient to justify 
the employment of an antibiotic. Primum non nocere! (First of all, do no harm!) 


Sensitization and Anaphylactic Shock 


As early as 1949, Wolfsohn® pointed out that extreme care was essential 
in the routine use of penicillin in dentistry. He noted that patients rarely 


showed a reaction after the first prescription of this drug and that the primary 
reason for abstaining from its indiscriminate use in gingival disorders was 
its self-sensitizing ability. Such sensitization may not appear until weeks, 
months, or even years after the initial dose has been prescribed. More re- 
cently’ an announcement by the United States Food and Drug. Administration 
has been reported to the dental profession to the effect that acute anaphylactic 
reactions following the parenteral or local use of penicillin are quite possible. 
Reactions seem to occur most frequently (but not exclusively) in patients with 
asthma or other allergies or in patients with a history of penicillin sensitivity. 

Kern and Wimberley® have pointed out that although a total of fifteen re- 
ported anaphylactic deaths in eighteen months is obviously a very serious 
consequence of penicillin sensitivity, even this figure is undoubtedly low since 
it does not include unreported (and possibly unsuspected) penicillin fatalities 
or those fatalities following allergic reactions developing into chronie irrever- 
sible vascular lesions, exfoliative dermatitis, and other associated conditions. 
These authors point out that practitioners using penicillin should be prepared 
to meet an emergency if it arises. Tourniquets should be available so that 
they can be applied at the first signs of a severe reaction. If necessary, it may 
be advisable to treat the injection site, as recommended for snakebite, by per- 
forming a erucial incision and applying suction. The intravenous administra- 
tion of antihistamines and/or sympathomimetic drugs is indicated. In eases of 
respiratory failure, the airway should be kept open and oxygen administered 
by mouth. 
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Hussar and Holley® have reported that a search of the literature revealed 
a total of forty-eight anaphylactic deaths from penicillin and thirty-four 
deaths from aplastic anemia following chloramphenicol administration, and 
that probably there were several hundred unreported cases of antibiotie deaths. 
An analysis of the reported fatalities revealed that about one-half of these 
patients probably died from the unnecessary use of antibiotics. 

In all cases of acute anaphylactic shock associated with antibiotic therapy, 
it must be emphasized that heroic measures may be necessary if the patient is 
to survive. 

Other Allergic Reactions and Toxic Effects 


Lowell’ has noted that allergic reactions to antibiotics, although not 
quantitatively related to dosage, are more likely to be caused by large doses 
than by small doses. Sensitivity reactions are most often associated with the 
intramuscular injection of long-acting, slowly absorbed preparations and may 
run as high as 10 per cent for penicillin and streptomycin. Reactions in 
patients with atopic conditions, including hay fever and eczema, are not neces- 
sarily more frequent than in normal patients, but they tend to be more severe 
and may inelude asthma, glottal edema, and vascular collapse. It is reason- 
able to predict that patients with a previous history of allergic reaction will 
be susceptible to further reactions, which may be more severe or even fatal. 

The 1955 edition of New and Nonofficial Remedies of the American Medical 
Association points out that all currently accepted antibiotics produce toxie re- 
actions in some persons.* The nature of the toxie reaction varies according to 
individual patient sensitivity and to the type, dosage, and method of adminis- 
tration of the antibiotic used. Streptomyein and penicillin are particularly 
likely to eause contact dermatitis, for example. Chlortetracyeline, chlor- 
amphenicol, and oxytetracycline are commonly associated with gastrointestinal 
distress, primarily nausea and vomiting. Injuries to the eighth cranial nerve 
are well-known complications in therapy with streptomyein and dihydro- 
streptomycin, 

Chloramphenicol has fallen into disfavor as an antibiotic for routine use 
after reports of granulocytopenia and fatal aplastic anemia following its 
administration. 

Kutscher and Lane® have undertaken the very extensive task of review- 
ing the available dental and medical literature for the purpose of ascertaining 
and reporting the ineidence and nature of side reactions after antibiotic 
therapy. Table I is taken, in part, from this report, but does not list all the 
side effects originally cited. It does illustrate, however, many of the reactions 
which ean oceur. For each of the antibioties listed, column 1, which is usually 
the larger figure, represents a compilation of reported percentage reactions. 
The figure cited in column 2 was obtained by dividing the total number of re- 
actions by the total number of cases reported for the antibiotic. The true in- 
eidence of toxic effect is probably a figure somewhere between those of 
‘columns 1 and 2. 
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Many of the side reactions are encountered so frequently in dental prac- 
tice that reports have appeared on methods of treating the more common toxic 
symptoms. Roth,’® for example, has stated that tongue discoloration and 
elossitis, which occur frequently during Aureomyein therapy, often respond 
to a regimen of a therapeutic vitamin B complex four to six times daily, 
brushing the tongue with a toothbrush, and using a mouthwash composed of 
equal parts of milk of magnesia and water. 


TABLE I. Sipe REAcTIONS AFTER ANTIBIOTIC THERAPY 





“PERCENTAGE OF SIDE REACTIONS IN PATIENTS — 
AFTER ANTIBIOTIC ADMINISTRATION 








NATURE OF SIDE CHLORO- | STREPTO- 
REACTION 


AUREOM YCIN | MYCETIN MYCIN TERRAMYCIN 


Ti srr retiretit? 


. Oral Disturbances 


Stomatitis 0.02 d 0.02 0.5 0.9 


Glossitis x d t 2.6 3. 0.03 d 0.03 2.4 0.15 


Cheilosis 
Tongue discoloration f od 2. , 3. 0.02 


2. Skin Reactions 
Dermatitis d 2 8 “ 0.1 
Photosensitivity : ; 


3. Allergic Manifesta- 
tions 
Sensitivity reactions 0.01 
Urticaria 2.3 of 9. y , 1.0 


. Gastrointestinal Dis- 
turbances 
Abdominal pain or 
distention 
Vomiting and/or 
nausea 
Diarrhea 


. General Disturbances 
Fever and chills 
Edema 
Pruritus 
Headache 
Reactions at Site of 


Use 


Neurological Disturb- 

ances 
Hearing disturbances 
Dizziness 2.7 


. Urinary Disturbances 
Bladder irritation 6.5 0.7 
Albuminuria 10.0 0.05 22.7 11.6 14.2 0.15 


As ean be readily observed from Table I, none of the antibioties listed ean 
be considered as being free from associated untoward reactions, Penicillin 
is perhaps the antibiotic of choice for minimal side effects, disregarding for 
the moment all other faetors such as spectrum of activity, possibility of 
anaphylactic shock, bacterial resistance, efficacy, and other considerations, but 
nevertheless it could hardly be considered completely benign. On the other 
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hand, if Terramycin were chosen, the practitioner could reasonably expect 
that about twenty patients out of each 100 would suffer gastrointestinal dis- 
tress, including diarrhea, vomiting, and/or nausea. 


Superimposed Infections 
Still another undesirable effect from the use of antibiotics is the pos- 
sibility of superimposed infection caused by organisms resistant to the agent. 
There are two mechanisms by which this may occur: 


(1) The emergence of bacterial strains resistant to antibioties by 
biologie adaptation and variation. These are usually mutations of 
species ordinarily susceptible to the antibiotic and can be highly 
virulent. 

(2) The emergence of pathogenic characteristics from the intrinsically 
antibiotic-resistant flora, ordinarily composed of organisms of rela- 
tively low virulence. These organisms may be fungus forms (Candida 
albicans) or resident, gram-negative bacteria (Escherichia coli, Pseudo- 
monas, Proteus, ete.) and can inerease rapidly in numbers when anti- 
biotic-labile organisms are suppressed. 


Acquired Bacterial Resistance.—The problem of acquired microbial re- 
sistance to antibiotics is one that confronts every practitioner whenever anti- 
biotics are used. Quite early in the therapeutic use of penicillin, for example, 
it was found that only 10 per cent of a large number of strains of pathogenic 
staphylococcus were naturally resistant, that is, resistant without having ex- 
perienced previous exposure to this antibiotic. Recent investigations have 
shown, however, that the percentage of penicillin-fast staphylococci is defi- 
nitely on the increase. As compared to the original level, over 50 per cent 
are now resistant. Before 1946, 85 per cent of staphylococcus strains were 
inhibited by a penicillin concentration of 0.04 mg. per milliliter. Today only 
25 per cent are inhibited by this concentration. Furthermore, a concentration 
of 200 mg. per milliliter (5,000 times as much as in 1946!) is now required to 
inhibit 85 per cent of the organisms. 

The dentist or physician who uses penicillin routinely for all infections 
(real or suspect) is not only subjecting the patient to the immediate possibil- 
ity of severe and dangerous side effects, but also may be changing the future 
resistance of the patients’ normal bacterial flora so that any subsequent use 
of the antibiotic (when its success might mean the actual difference between 
life and death) would be valueless. It has been stated," ‘‘ Penicillin should 
not be employed unless the indications for its use are unequivoeal, and the 
dosage and duration of therapy should be designed so as to eliminate the 
infectious agent as rapidly as possible. Strict precautions should be taken to 
prevent cross-infection with resistant staphylocoeci. ... The indiscriminate use 
of penicillin is to be condemned.”’ P 

Behrman” has discussed the significance of the phenomenon of anti- 
‘biotic-resistant organisms in its relationship to dental practice and this 
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treatise should be consulted for a better appreciation of some of the dangers 
associated with the indiscriminate use of antibiotics. Of particular impor- 
tance to the dentist in this report are the following points: 


(1) The organism most adaptable to antibiotic therapy, and hence to 
development of resistant strains, is Staphylococcus aureus. This 
pathogenie organism is often associated with dental infections, 
osteomyelitis, and infected root canals. 

In the oral cavity, most infections are caused by a mixture of or- 
ganisms, and mixed infections are particularly resistant to therapy 
with broad-spectrum antibiotics. Usually less than 20 per cent can 
be treated successfully. 

Each use of an antibiotic in a patient increases the number of 
residual resistant organisms so that succeeding therapy requires 
increasingly larger doses of the antibiotic. 

Surgical operative procedures performed in the presence of acute 
local infection under the supposed protection of an antibiotie (but 
where the organisms are actually resistant) may afford an oppor- 
tunity for the microorganisms to enter the blood stream. As a re- 
sult, the patient may be affected with a generalized and virulent 
bacteremia with potential serious consequences since the causative 
organism is already antibiotic resistant. 

Dentists who, more than physicians, are required to work on “un- 
clean” surgical surfaces (the oral cavity) may well carry antibiotic- 
resistant organisms from the mouth of one patient to the mouth of 
another. The routine and regular use of synthetic detergents con- 
taining antibacterial agents should be considered by every dentist 
performing exodontie or endodontic procedures. 


Fungus Overgrowth.—The second type of superinfection after antibiotic 
therapy is one of equally great concern to the dentist, since its most frequent 
manifestation is rampant fungus infection, often in the soft tissue of the 
mouth. Many reports have appeared on monilial overgrowth of the tongue 


and other oral mucosa following the use of antibioties. 
A recent report by Bartels’ illustrates a typical history of such a case: 


A white man developed a lesion on his cheek after being shaved by a barber. The pa- 
tient visited his physician, who injected penicillin twice daily for a period of two weeks. Since 
no improvement resulted, the man was given forty capsules of Terramycin during the next 
two weeks, X-ray therapy also was instituted and the lesion eventually cleared. A few 
months later, the patient’s throat became sore, his mouth felt dry and his tongue had “hairs” 
growing upon it. Fearful of cancer, he visited a number of physicians and received addi- 
tional antibiotic injections and diagnoses that the symptoms were psychosomatic and that he 
should seek the advice of a psychiatrist. A whitish coating also appeared on the buccal 
mucosa about this time. Coincidentally, he visited a dental office for treatment of some 
carious teeth, The condition was quickly recognized as monilial overgrowth and successfully 
treated without further incident by the repeated application of gentian violet. 
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The general seriousness ci this type of unexpected and undesirable effeet 
has been fully recognized by the Council on Pharmacy and Chemistry of the 
American Medical Association, who now require that wide-speetrum anti- 
bioties considered for inclusion in New and Nonofficial Remedies, bear a caution, 
warning the user that prolonged administration may lead to moniliasis. 

Harris,’* Tomaszewski,’* Woods and associates,’* and others have empha- 
sized the danger of infection by C. albicans. This effect is particularly likely 
with the broad-spectrum antibiotics or with combinations of those antibioties 
that are antagonistic to the growth of both gram-positive and gram-negative 
species. 

One of the theories offered in explanation of the overgrowth of monilia dur- 
ing antibiotic therapy is that the fungus is directly stimulated by the anti- 
biotic. Conflicting reports have appeared in relationship to this theory.'*"'* The 
pathogenicity of C. albicans does not seem to differ in strains isolated from 
normal mouths and from the mouths of patients with thrush." 


Should the Dental Practitioner Use Antibiotics? 


Many highly favorable reports have appeared in the past on the use of 
antibiotics for a variety of dental operations. Their use had been generally 
recommended, both for prophylactic treatment and for the treatment of 
specific infection. The growing awareness of the limitation of usage and the 
attitude of caution previously mentioned have become apparent in the last 
few years, however, and the conservative approach is generally recognized 


as the soundest attitude for the dentist. 
The following quotations are from recent reports in the dental literature: 


Before using any of the antibiotic drugs ... there should first be a definite need for 
administration. To give penicillin or any other antibiotic agent routinely in exodonties 
or in minor oral surgery is not warranted. Proper sterilization and care of instruments, 
good operative technic and surgical judgment have always been requisites in surgery; these 
requirements have not been altered by drug therapy. ... There are numerous reasons for 
discouraging the indiscriminate use of these drugs ... reactions, side effects and complica- 
tions which have been observed in the administration of antimicrobie agents should induce 
a more judicious prescribing of these drugs.!% 

The most flagrant abuse of antibiotics is their use in the absence of specific indica- 
tions. Not only is such a practice of no value but even more important it may be harmful 
because of the possibility of toxic reactions and the chance that resistant organisms may 
emerge ... it should not be forgotten that prior to the advent of antibiotics, many medical 
and dental patients did well without them. ... Unless a specific indication exists, chemo- 
therapeutic drugs should net be employed.2° 


When the first of the antibiotics became plentiful at the close of World War II, they 
were extremely popular for topical application, particularly in the treatment of acute 
necrotizing gingivitis (Vincent’s). Penicillin was the first and most extensively used 
of the antibiotics for this purpose; and while it has some usefulness, a more rational and 
conservative attitude toward its use has developed. There are several sound reasons for a 
conservative tendency in the use of penicillin and other antibiotics for the treatment of 
periodontal disease. .. . One of the most unfortunate aspects of the introduction of anti- 
bioties into periodontics and endodonties is a tendency on the part of some dentists to 
‘lose sight of certain fundamentals in successful therapy.21 
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A review ot the literature shows that a variety of opinion exists concerning the value 
of the use of locally implanted chemotherapeutic agents in tooth sockets, particularly 
after the extraction of lower third molars. ... The present study reveals that the local 
implantation of these chemotherapeutic agents in the sockets of impacted lower third 
molars is not justified.22 

Antibiotics are not a substitute for adequate dental treatment, nor should they be 
considered as essential adjuncts for all dental maneuvers. Their role is primarily as cura- 
tive agents for specific bacterial infections. The prophylactic use of antibiotics should be 
confined to eases where a known bacterial danger is to be expected, and should be limited 
to the time during which the risk is greatest. Indiscriminate use of antibiotics may do a 
disservice not only to the individual patient but to the whole future of antibiotic therapy. 

In this study of necrotizing ulcerative gingivitis, 56 patients were treated alternately. 
Of the 33 patients treated with penicillin troches, 31 were cured but 2 patients with 
gingival flaps over partially erupted third molars failed to respond to the treatment. In 
the control group that received placebo troches and no drugs, 22 of the 23 patients were 
cured by curettage, prophylaxis and home care. The one failure to effect a cure resulted 
from a complete lack of cooperation in interdental brushing and massage. ... Drugs are, 
at best, only an adjunct to treatment.?4 

Most endodontists believe that it is desirable to rotate drugs used in root canals 
whenever one particular drug is not too effective in a given case. Antibiotic pastes may 
be used as one more aid in our treatment. Thus if one adheres to all the accepted 
mechanical procedures in endodontics such as access, instrumentation, careful medication, 
filling, coupled with thorough asepsis and selection of cases, chemotherapy has a place in 
endodonties. But if one relies in antibiotics as a quick method to get a negative culture 
and save all teeth, failure is inevitable.25 

The microbial world has responded to the introduction of antimicrobial agents into 
its ecological balance in a variety of ways. It is apparent that the indiscriminate use of 
antimicrobial drugs by doctors everywhere has vitiated their benefits. ... It is becoming 
increasingly more apparent that the administration of antibiotics without definite indica- 
tions has very definite harmful effects.2¢ 

Current authoritative opinion now holds that there are a few, but only a 
few, definite indications for antibiotic therapy in dental practice. The specific 
uses include: 
(1) Treatment of dental patients suffering from rheumatic or econ- 

genital heart disease in whom a transient bacteremia may have 

disastrous consequences. 
(2) Prevention of secondary osteomyelitis in conditions such as frae- 

ture of the jaw and difficult extraction of lower molars, provided 

that infection is absent at the time of the operation. 


(3) Prevention of infection following accidental entry into the maxil- 
lary sinus during extraction. 

(4) Clearing of gross local oral infections prior to operative pro- 
cedures. In such eases, it is necessary to conduct bacteriologic 
laboratory studies to determine the choice of the antibiotic, 
based on the susceptibility of the causative organisms. 

In all cases where antibiotics are to be employed, a careful history of 

the patient’s past exposure and reactions to antibiotics, as well as his clinical 
history of other allergie reactions, should be taken. 
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The routine use of antibiotics appears to be contraindicated (1) in dental 
cones to be placed in tooth sockets after extraction; (2) for oral infections, 
such as pericoronitis and periodontitis; (3) in general dental surgery where 
no specific need is apparent; (4) for the treatment of viral infections of the 
oral region, such as herpes simplex and herpetic stomatitis; (5) in dentifrices 
for caries prophylaxis, and (6) for any pathology of unknown etiology. 

Antibiotics may be used optionally as an adjunct for acute necrotizing 
ulcerative gingivitis (Vincent’s infection) in order to hasten the clearing 
of symptoms, provided that it is understood that the eventual incidence of 
success is not increased (over nonantibiotic therapy including curettage, pro- 
phylaxis, and home eare), and that the limitations of patient sensitivity and 
bacterial resistance are important factors. 

The use of antibiotics in endodonties is now widespread, but there is some 
question as to the superiority of results over other forms of treatment. It is 
becoming increasingly apparent that antibiotics cannot serve as an adequate 
substitute for proper operative techniques. Indeed, the dangers of develop- 
ment of antibiotic-resistant strains may destroy any possible advantages 
gained by the use of these agents for root canal sterilization. 


Conclusions 


Except in a few specific circumstances, the use of antibiotics by the 


dental practitioner appears to be contraindicated. The possible untoward 
effects brought about by antibiotics include acute anaphylactic toxie¢ re- 


actions related to their sensitizing ability, patient intolerance resulting in 
allergic reactions, the development of antibiotic-resistant strains of ordinarily 
susceptible pathogenic strains of bacteria, and the emergence in large num- 
bers of organisms normally antibiotic-resistant as antibiotic-labile organisms 
are suppressed. The routine use of antibiotics in dental practice in the 
absence of a clearly defined need cannot be too strongly condemned. 
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ELECTRON MICROSCOPE STUDY OF ERYTHEMA MULTIFORME 


C. W. Newman, D.D.S., M.S.,* INpIANAPOLIS, LIND. 


EBRA,' a German physician, was the first to report a case of erythema 

multiforme in the English language. His article was written in German, 
but was published in English in 1866. In his article he considered erythema 
papulatum, erythema tubereulatum, erythema annulare, erythema iris, and 
erythema gyratum to be descriptive terms and to be varying forms of erythema 
multiforme. While he described in some detail the erythematous and herpetic 
lesions of the skin, he made no mention of any such lesion on the mucous 


membranes. 

The earliest mention of an eruptive fever associated with ophthalmia and 
stomatitis was by pediatricians Stevens and Johnson’ in 1922. They described 
two cases of generalized eruptive fever with oral lesions which they stated did 
not conform to anything previously described in the literature. One of the 
cases had been tentatively diagnosed as erythema multiforme; however, 
neither case was diagnosed definitely as such, but as a variant. In both in- 


stanees stomatitis and ophthalmia were present, with bilateral blindness men- 
tioned in one of the cases. Since the reporting of these two cases, erythema 
multiforme exudativum with involvement of mucous membrane has come to 
be known as the Stevens-Johnson syndrome. The most common feature of the 
syndrome is an eruptive fever in which the skin and mucous membrane may 
be the site of macules, papules, vesicles, blisters, blebs, and bullae. These le- 
sions may become confluent or eroded. The lesions in the skin or mucous mem- 
brane may cause its separation from the underlying parts. The etiological 
factor is unknown and there is no specific therapy. There is a tendency for 
the lesions to recur in the spring and fall. 

Wheeler*® described a destructive purulent ophthalmia accompanying an 
eruptive fever with stomatitis. The total blindness of the patient was at- 
tributed to secondary infection. Dardinski* and Greenberg and Messer® have 
reported cases in which there was an erythema multiforme following the use 
of sulfadiazine which terminated fatally. Bruce-Jones® reported a case in 
which an attack of erythema multiforme was brought on by drinking milk 
and by eating chocolate. Ormsby’ pointed out that, in some cases he had seen, 
the symptoms were limited to the mucous membrane. Jones* mentioned that 
among the cases he had seen there appeared to be a predilection for young 

Sponsored by the Veterans Administration and published with the approval of the Chief 


Medical Director. The statements and conclusions published by the author are a result of 
his own study and do not necessarily reflect the opinion or policy of the Veterans Administra- 
tion. 

* Chief, Dental Service, Veterans Administration Hospital, 
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males. He stated that in the acute stage the temperature ranged from 100° to 
105° F. and lasted three to seven days with a tendency to recur. In its chronic 
state the disease may last for weeks or, indeed, may never entirely regress. 


Case Report 


The patient was a 35-year-old man, admitted to the hospital on July 18, 1951, with 
the complaint of “blisters” on the lips, inside of the mouth, arms, and hands. He stated that 
he first noticed the blisters on his hands, feet, and penis while in New Guinea in 1943 
with the United States Army. He received treatment then and the lesions cleared up for 
a time but later reappeared. Other soldiers had the same ailment. After returning home, 
he treated himself with Merecurochrome and gentian violet. The condition never entirely 
cleared up and in the summer of 1946 he noticed a blister on the inside of his cheek, Oth- 
ers followed on the chest, tongue, palate, lips, and nose. His local physician gave him a 
mouthwash and penicillin tablets. There was no improvement of the condition. Another 


physician gave him penicillin and streptomycin, without effect. From January to April, 


1951, he was hospitalized in Louisville, where he was given penicillin, streptomycin, and 
Aureomycin, with no improvement. During the first part of July, 1951, the lesions had 


become much worse. 


Fig. 1.—Ulcerated lesions on lips. 


Physical Examination.—The patient at the time of admission to this hospital was a 
well-developed white man who was not acutely ill. His temperature, pulse, and blood 
pressure were normal. Ulcerated lesions 1 to 2 em. in diameter appeared on the lips, 
tongue, buccal mucosa, and soft palate. These are shown in Figs. 1 and 2. The pharynx 
was clear, but there was advanced pyorrhea alveolaris with a marked generalized gingivitis. 
There were papillary lesions on the glans penis and a few macular lesions on the hands, 
forearms, and anterior tibial areas which appeared to be healing. Otherwise, the physical 
examination was within normal limits. 

Laboratory Examination.—The hemogram, urinalysis, and serology were normal. Cul- 
tures were made from the lip and soft palate lesions, The predominating organisms found were 
hemolytic streptococci and nonhemolytic staphylococci. No fungi were found. Sensitivity 
tests for antibiotics and sulfonamides were done, and the organisms present in the culture 
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Fig. 2.—Papular lesions on palate. 








Fig. 3.—Filtrate of mouthwashings showing viral type bodies in electron microscope. (Magni- 
fication, x37,000; reduced 4.) 
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vere sensitive to the following drugs in the order named: (1) Chloromycetin, (2) peni- 


illin, (3) Aureomyecin, (4) streptomycin, (5) Terramycin, (6) sulfadiazine, and (7) sulfa- 
pvradine. 
Course.—At the time of 


penis, and hands was made. 
a mouthwash and given penicillin intramuscularly. 


admission, a diagnosis of erythema multiforme of the mouth, 
The patient was treated with half-strength hydrogen perox- 
le as Within a few days, the con- 
lition of the mouth was improved and the penile lesions had disappeared. While being 


-eated, new lesions appeared in the mouth and on the hands. He was seen by the nose 


ind throat consultant, who could find no evidence of a focus of infection in the throat or 
The lesions of the mouth were getting progressively worse by Aug. 15, 
2. The penicillin was discontinued and the patient 


1951. The lip lesions are shown in Fig. 2. 
given 1 gram of Chloromyeetin daily for six days and also two capsules of multi- 


paranasal sinuses. 


vas 





Fig. 4.—Histologic study of section from leukoplakic area of palate. 
Peroxide therapy was discontinued and 


vitamins daily during his stay in the hospital. 
The Caroid 


daily the patient’s mouth was irrigated with half-strength essence of Caroid. 
made the patient’s mouth more comfortable, so it was used daily during the rest of his 
Stay in the hospital. There was some improvement in the mouth, and it was decided to 
remove all the teeth because of the pyorrhea alveolaris. On Sept. 20, 1951, five lower teeth 
were removed and healing was uneventful. At this time the patient was given 2 grams 


of Chloromycetin preoperatively and 2 grams postoperatively. On Sept. 25, 1951, the re- 
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maining lower teeth were removed and healing was uneventful. Chloromycetin was given 
as before. On Oct. 3, 1951, five upper teeth were removed and Chloromycetin therapy 
was again used. The extraction wounds healed normally, but there was an exacerbation of 
the original lesions on the palate, lips, and buccal mucosa. 

Electron Microscope Study.—On Aug. 15, 1951, washings of the mouth were taken 
with 0.85 per cent sterile saline solution. This solution was centrifuged and passed through a 
Seitz filter to remove bacteria and fungi. The filtrate was observed under the electron 
microscope, and the findings are shown in Fig. 3. The white areas are viral type bodies. 
They are uniform in shape and size and, being about 150 my in size, are within the range 
Ten white Swiss mice were inoculated intracerebrally with 0.03 ¢.c. of this 
All mice survived for six weeks with no evidence of central nervous 


of viruses. 
saline suspension. 
system involvement, 
Histologic Study.—A biopsy of a leukoplakic area on the palate was done at this 
The histologic study shown in Fig. 4 reveals the epithelium to be surmounted by a 
In one focal area of the specimen there is an infiltration of 


time. 
layer of keratotie debris. 
inflammatory cells into the superficial portion of the subepithelial tissue and into the epi- 





Fig. 5.—Filtrate from mouth scrapings as shown in electron microscope. (Magnification, 
«37,000; reduced 4.) 


thelial tissue itself. This infiltration obscures the basement membrane. In the involved 
region there is a slight cyst formation associated with the inflammatory change. No 
ulceration is noted. The diagnosis given by the pathologist was focal inflammation of 
bueecal mucosa compatible with erythema multiforme. 

Final Therapy.—The lesions regressed somewhat and on Oct. 9, 1951, the remaining 
upper teeth were removed. The gums healed normally and the entire oral mucosa improved 
so much that on Oct. 16, 1951, the patient was sent home on therapeutic leave. When he 
returned on Nov. 14, 1951, the mouth was well healed and normal except in the upper right 
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quadrant, where the membrane was very slightly inflamed and two small spicules of bone 
were protruding. This area was curetted and the scrapings were studied under the electron 
microscope. Fig. 5 shows the same viral type of body demonstrated in Fig. 3, It was 
felt that the patient was making satisfactory progress, so he was discharged and instructed 
to return in three months for the purpose of considering the construction of artificial 
dentures. 

Further study was done with the electron microscope in which saline sus- 
pensions were taken from the mouths of ten patients. This was done as a con- 
trol to determine if the viral type bodies already demonstrated in Figs. 3 and 
could be shown in other patients. This part of the investigation was on a 


or 


morphologic basis. 
Cases Studied for Oral Viruses 
Patient 1 was under treatment in the hospital for acute suppurative ap- 
pendicitis. His oral examination showed thirteen teeth missing, one tooth in 
which there were caries involving the pulp, a moderate generalized gingivitis, 


and a far-advaneed periodontoclasia. 





; Fig. 6.—Filtrate of washings from the mouth of another patient with erythema multi- 
wir a viral type bodies in the electron microscope. (Magnification, circa 30,000; 
Patient 2 was being treated in the hospital for a chronic anxiety reaction. 
His mouth was edentulous and there was no infection present. 
Patient 3 was treated in the hospital for osteomyelitis of the right femur. 
Hlis teeth were all present. One tooth had earies involving the pulp and he 
had a mild gingivitis. 
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Patient 4 was treated for psychophysiologie gastrointestinal reaction. He 
had had eight teeth removed and there were no carious teeth. He had a 


mild gingivitis. 

Patient 5 was treated for a laceration of the left eyelid. Five teeth were 
missing and two teeth were decayed. There was a mild gingivitis. 

Patient 6 was hospitalized for a fracture of the left ulna. He had all his 
teeth, of which two were crowned and one was impacted. He had a mod- 
erate gingivitis, incipient periodontoclasia, and leukoplakia on the right buceal 


mucosa. 

-atient 7 was hospitalized for treatment of malaria. Seven teeth were 
missing. He had a mild gingivitis. 

-atient 8, who had not been hospitalized, had fifteen teeth missing. Four 
teeth were carious, one root was present, the gingivitis was severe, and the 
periodontoclasia was far advanced. She had herpes zoster which had followed 
the extraction of the left mandibular molars. 

Patient 9 had twelve missing teeth and one carious tooth. She had neither 
gingivitis nor periodontoclasia, but did have herpetic lesions on the lower lip. 

Patient 10 was admitted to the hospital for treatment of erythema multi- 
forme exudativum. He had twenty-two teeth missing and a mild gingivitis. 
He also had macular and papular lesions and blisters throughout his mouth 
and on his lips. 

Each of these mouthwashings was centrifuged and passed through a Seitz 
filter. The filtrate from each of the ten specimens was observed under the 
electron microscope and photographed. These were chrome shadowed at 
are tangent 1/5. A definite effort was made to select for photography those 
grids which contained viral type bodies most like the bodies in the original 
study. There were a few viral type bodies in most of the controls but speci- 
men No. 10 was most like the original as to shape, size, and numbers. Speci- 
men No. 10 is shown as a photomicrograph in Fig. 6. 


Summary 

The literature concerning erythema multiforme has been reviewed and 
the most outstanding things noted about this eruptive fever are that the 
etiological factor or factors are unknown, that there is no known cure, and 
that remissions are followed by exacerbations which usually oceur in the 
spring and fall. 

A ease is reported in which the eruptions of erythema multiforme mark- 
edly regressed following the removal of all the patient’s teeth. 

Viral studies were made of the oral flora with the aid of the electron 
microscope: Histologic examination was done on one oral section. 

Further studies were made with the electron microscope for the purpose 
of ascertaining the presence or absence, in the mouths of ten control patients, 
of viral type bodies like the ones in the reported case of erythema multiforme. 

The electron microscopic studies, while in no way complete, do show that 
viral type bodies were present in the patient’s mouth, and may be a causative 


factor. 
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ORAL FUNGUS INFECTION 


Candidiasis Albicans 


I, KENNETH Scaues, A.B., D.D.S., GRANT VAN Huysen, D.D.S., AND WILLIAM 
A. Summers, A.B., M.S., Px.D., INDIANAPOLIS, IND. 


RAL thrush is a disease whose exciting cause is a fungus, Candida albi- 

cans.*'}? The oral lesion itself varies somewhat in its visible charac- 
teristics, but the one most frequently described shows a creamy white, firmly 
adherent surface called ‘‘thrush patch.’’ Beneath a removed patch is found 
a moist, bright red hemorrhagic base. Secrapings and bits of the patch material 
will reveal, when stained with Gram’s or periodie acid Schiff’s* stain, mycelial 
threads and blastospores. The undisturbed surface of the lesion may look 
like leukoplakia or a burned area such as that produced by contact with an 
aspirin tablet. In leukoplakia, the white membrane seen on the oral mucosa 
cannot be separated from the surface without resorting to surgery and an 
aspirin burn has a history of topical application of the drug. Other desquama- 
tive lesions of the oral cavity such as erythema multiforme may, in the early 
stages, simulate the white patches of thrush but the membranes usually slough 
early and spontaneously. The presence of budding yeasts associated with 
pseudohyphae in membrane scrapings or smears is diagnostically important. 
Knighton* has shown that Candida albicans may be found in about one-third of 
all mouths. In most instances these cells are without pseudohyphae and, 
therefore, are not considered pathologic. Even then one eannot always be 
certain whether they appear as secondary invaders or opportunists. 


Case Reports 


Case 1.—The first of two cases presented in this study shows typical membranous 
lesions (Fig. 1). When one of these white membranes was removed, a bleeding surface 
was visible underneath. The membrane, when stained with Gram’s stain, showed the 
presence of budding yeast cells associated with pseudohyphae. A stained smear showing 
the organisms attached to a clump of epithelial cells and the typical clinical appearance 
of the patches were considered enough to establish a diagnosis of oral candidiasis in this 
case. The patient in this first case was a 30-year-old woman with a full complement of 
natural teeth. She was given a physical examination and found to be healthy in all other 


respects. Her oral hygiene was above average. 


From the Indiana University School of Dentistry. 

This material is part of a thesis written by I. Kenneth Scales while he was a senior 
dental student. The complete thesis is on file at the library of the Indiana University School 
of Dentistry. 

‘ *The present clinical name for infection caused by Candida albicans is “candidiasis.” 
es derived from the generic name, monilia, now obsolete, is synonymous with can- 
idiasis, 
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In addition to these more typical surface lesions, Candida albicans may also 
produce a hyperplastic granulomatous lesion® * which is illustrated in the 
second ease reported here and shown in Fig. 2. Simpson* has previously reported 
the appearance of biopsy material from a patient with a long-standing yeast 


infection of the mouth. He deseribed a picture of a typical chronic infectious 


lesion in addition to some keratinization in the tissues examined. 


Ruccal mucous membrane lesions (‘“‘thrush patches”) of a Candida albicans infection. 


ai | 


Fig. 2.—Hyperplastic granulomatous type of lesion of Candida albicans infection of the palate. 


Case 2.—The second case described here illustrates a granulomatous type of Candida 
albicans lesion of the palate, shown in Fig. 2. The patient’s dental health was very poor, so 
extraction of the remaining teeth was ordered. At that time the symptom-free palatal lesion 
was noted. The patient said that it had been present for two years. This patient, an employee 
of the Western Electric Company, worked as a molder. He gave a negative history except 
for a pulmonary virus infection two years before admission to the dental school clinic. Routine 
extractions of his remaining teeth were completed, with an uneventful recovery. 

The lesion shown in Fig. 2 appeared as a reddened, lobulated swelling about 6.5 mm, in 
diameter. It was firm and attached to the palatal mucosa by a broad base. There were a few 
very small white flecks of material in the shallow grooves between the flat lobules. These 
flecks of material did not seem to be very firmly attached and, when they were removed for 
smear preparation (Fig. 3), there was no bleeding of the mucous membrane. The material 
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recovered from the surface of the lesion was smeared on a slide, dried, and stained with 


Gram’s stain. Fig. 3 shows two magnifications of these brown-stained, threadlike organisms 


having budding yeast cells scattered along the pseudohyphae. Over a period of several months, 


Fig. 3.—Above, a low and, below, a high magnification of smear containing epithelial cells and 
Candida albicans organisms. 


smears were removed from the surface of the lesion with a steel dental plastic instrument. 


The edges of this instrument were right angular but not sharp. At no time during recovery 
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of the smeared material could one detect injury to the mucous membrane. These organisms 
were firmly attached to desquamated epithelial cells. In no instance were the organisms re- 
covered without attached epithelial cells. 

Topical gentian violet solution was used at first to treat the palatal lesion. Since this 
did not affect the appearance of the lesion, topical Desenex Liquid was prescribed and dentures 
were ordered for the patient. The patient reappeared in the clinic at weekly intervals and 
smears were taken repeatedly. Sabouraud’s medium was also inoculated from the surface of 


the lesion. Smears of colonies from Sabouraud’s medium showed (Fig. 4) Candida-like 
organisms. Treatment with topical Desenex Liquid did seem to help the patient for a while. 


Fig. 5.—Biopsy of granulomatous lesion shown in Fig. 2. 

The patient was finally referred to the hospital outpatient clinic for a physical examina- 
tion. The report from this source read as follows: The urine was yellow, slightly cloudy, acid 
in pH, 1.029 specific gravity. No albumin, sugar, casts, or pus cells were found. The 
Mazzini, Klein, and Kahn tests were negative. The hemoglobin was 15 grams, There were 
4,800,000 red blood cells and 9,600 white cells per cubic millimeter. There were 52 per cent 
adult polymorphonuclear, 40 per cent lymphocytic, and 3 per cent eosinophilic cells counted. 
Impressions recorded were: (1) normal Negro man, (2) no evidence of systemic disease, (3) 
possible tuberculosis due to effusion in 1950, (4) lesion in roof of mouth of unknown cause. 
He was referred to the tumor clinic for a biopsy and to the medical service. The medical 
service reported that his chest plates were normal and that the proteins, urine, sediment rate, 
and blood cholesterols were essentially normal. 

The biopsy (Fig. 5) was described by the pathologist as follows: (1) the surface 
epithelium is stratified squamous in nature, (2) the cells at the tip of the rete pegs show 
a loss of polarity with variations in their nuclear patterns, (3) the surface epithelium 
shows evidence of polarized cells, (4) the rete pegs show irregular marked elongations, 
(5) the lamina propria shows a diffuse infiltration of chronic inflammatory cells, (6) there 
is no evidence of malignancy. Adriano and Schwarz? showed granulomatous Candida 
albicans lesions in the tissue of experimental animals. They showed stained organisms in 
tissue abscesses, but not in the granulomatous lesions. Surface smears were taken in the 
outpatient clinic. The organisms recovered there appeared to be “saccharomyces-like 
yeasts.” 
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The patient was seen at monthly intervals. The palate remained somewhat reddened 
ind inflamed. At a subsequent visit to the dental school clinic, smears were again made 
ind stained with Gram’s stain and the filamentous mycelioid organisms were noted in these 
scrapings from the palatal lesion. A whitish slimy film was noted in certain areas of the 
esion surface. There was no bleeding of the oral mucosa when the material was easily 
removed. 

Procedures were started to identify the organism by a series of tests of materials 
scraped from the surface of the lesion. It was decided to try to grow out and identify 
possible pathogens from the area according to a procedure adopted by Knighton‘ for the 
solation of Candida albicans and yeastlike fungi of this group. The tests proved that 
Candida albicans (Fig. 4) could be cultured from the patient’s mouth. The fact that the 
organisms with pseudohyphae were growing on surface epithelial cells recovered from the 
lesion offered a fairly secure diagnosis. No organisms were seen in the biopsy material 


stained with hematoxylin-eosin or Gram’s stain. 


Denture-sore mouth has been attributed to Candida albicans infection*® be- 
cause of the presence of these organisms. Knighton has shown that Candida 
albicans without growth processes may be found in about one-third of all mouths 
free of oral mucous membrane lesions. There is no doubt that these fungi 
occur as a complication in some areas of oral mucosa that become sore due 


to trauma from dentures. 

Proof that Candida albicans is the exciting cause for infection anywhere in 
the body is difficult, however, since these organisms are omnipresent and are 
often secondary invaders of established lesions and can frequently be iso- 


lated from skin, throat, vagina, stools, and sputum samples in healthy, normal 
people. One ean, after all, find them in healthy mouths with or without 
dentures. Latest studies® indicate that trauma causes denture-sore mouth re- 
gardless of the number and type of organisms present. It is believed that 
Candida albicans growing in such lesions are just opportunists. It should be 
pointed out also that the palatitis in the second case described in this article 
occurred before dentures were worn. Perléche also has been frequently 
attributed to Candida albicans.” By this time, however, most clinicians are 
aware of the role of closed bite in the etiology of perléche. 


Role of Antibiotics 


It has been frequently pointed out that candidiasis may be a complication 
accompanying antibiotic therapy. Kunstadter and associates'' and Sharp™ 
reported that sulfa drugs do have some role in these infections. Reeches*® and 
others all feel that the flora of the intestines is altered by antibiotic therapy. 
Seligman'* reported no enhancement of in vitro growth of Candida albicans 
by Aureomycin, but thinks it is possible that concomitant fungus infections 
are due to a lowered resistance. Lipnick and associates report that Aureo- 
mycin, Chloromyeetin, Terramycin, and penicillin do not stimulate in vitro 
Candida albicans. In a report of twenty-five cases, Woods and his co-workers” 
report a clinical picture of thrush following use of sprays containing peni- 
cillin or Aureomycin, troches or tablets, soluble tablets, or powders. Patients 
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presented a persistent diarrhea after this therapy and all had increased num- 
bers of Candida albicans in their stools. They assumed a possible lowered re- 
sistance due to lack of vitamin B complex deficiency. 

In prolonged antibiotic therapy the dentist should be ever mindful of the 
problem of promoting systemic and oral candidiasis. The broad spectrum series 
may remove most of the gram-positive and -negative organisms. The yeasts 
and fungi left that are resistant must be considered, for they may grow wild. 
In the two cases reported in this study there was no history of antibiotic 
therapy. 

Treatment 


The treatment of Candida albicans infections is, of course, a problem of 
particular interest to everyone. It is one thing that few agree upon. What 
apparently responds for one clinician refuses to be of any aid to another, Not 
infrequently one may see a good response, but remissions usually oceur. The 
old reliable topical gentian violet solution seems to be favored by many clini- 
cians. Cohen and Persky’® have shown that in infants this condition has been 
aggravated when gentian violet was used as a treatment. They described an 
additional glossitis and a glistening, pearl-like lesion due to the drug irrita- 
tion. They reported a series of twelve cases in which they used an aqueous 10 
per cent sodium caprylate solution four times a day for four days with re- 
mission and no recurrence of lesions. This study was on infants of 3 days to 
several weeks, with a maximum of 12 months of age. They have found that 


the fatty acids are, in general, good fungicides. Keeney" has produced about 


the same results. 

Kyho'* described the use of a 2 per cent aqueous solution of asterol 
citrate, 1 ounce to a glass of water, as a collutorium. She also recommended 
daily swabbing of the lesion with full-strength solution. This gave a twenty- 
four-hour response with a complete loss of symptoms in forty-eight hours. 
She was able to report three-month cures with no recurrences. Swartz’’ used 
sodium caprylate, propionic acid, sodium propionate, and quaternary ammo- 
nium compounds for effective treatment. Simpson’ recommends the use of 
gentian violet, alkaline mouthwashes, ultraviolet, B complex, and even dia- 
thermy in treatment of these cases. 


Summary 


Candida albicans is found in many mouths. It produces lesions in only a 
few. These may be mémbranous or granulomatous type lesions. Naturally, 
some e¢linicians, in their zeal for establishing a causative factor for an oral 
lesion, will, without adequate proof, claim causative relationship. This has 
been true in the past with respect to perléche, denture palatitis, and anti- 
biotic therapy. However, it has been demonstrated that organisms in and 
about the oral cavity are not the exciting factors in these conditions. One 
cannot be positive without careful study that a mucous membrane lesion is 
due to Candida albicans. There is no known eure for lesions due to Candida 


albicans. 
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CORTISONE IN DENTISTRY 
Bruce L. Douauas, D.D.S., ANp HaroLtp KresseraG, D.D.S., 
QUEENS, N. Y. 


ANY articles devoted to the uses of cortisone in medical and dental prae- 
tice have appeared in the scientific literature in the last five or six years. 
Although the great majority of these reports are directly related to the treat- 
ment of systemic diseases, there are many instances in which oral lesions are 
mentioned and others in which the papers deal with the treatment of oral 


pathologie conditions alone. 

In 1949, Hench and his associates! revealed the most important informa- 
tion the medical world had received in connection with pituitary and adrenal 
cortical hormones. Two of the authors of the article were awarded the Nobel 
Prize for their work. They used Compounds E and F for the treatment of 
arthritis and other diseases. The basis of the applications of these newly dis- 
covered hormonal substances evolved from their specific anti-inflammatory 
action. At first, the hormone was used by intramuscular injection, later in 
tablet form by mouth, subeconjunctivally in the eye, topically on the skin and 
other epithelial tissues, and then intra-articularly in joints. 

Hollander and associates* used intra-articular injections of hydrocortisone 
for arthritis and joint paracentesis in over 2,000 joints. More than 1,800 of 
these responded favorably, an average of over 90 per cent success. These re- 
sults were first published in 1951. 

Strean® published a paper which represented the first scientific approach 
to the general use of the hormone in dentistry. Later, together with Horton,‘ 
Strean expanded his original thesis and demonstrated the uses of hydrocorti- 
sone in the treatment of oral disease due to local causes and in treating the 
local manifestations of systemic disease, 

Spies and his associates’ appraised ACTH (pituitary adrenocorticotropic 
hormone) and cortisome as therapeutic agents in dental medicine in 1952. 
Their work constituted an important milestone in the use of cortisone in 
dentistry when the drug was in short supply. Each case they reported was 
an acute medicodental problem which was partially or completely refractory to 
all other treatment. Their results demonstrated that certain resistant patho- 
logic conditions involving the face and mouth could be ameliorated with 
ACTH or cortisone. The authors emphasized that none of the conditions was 
regarded as being cured, but that favorable responses to the drugs were con- 
sidered successful from the point of view of relief of symptoms. 
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In July, 1952, Cadman and Robertson® reported the successful use of 
\CTH for the treatment of Sjégren’s syndrome, which is accompanied by 
xerostomia. Spies and associatest were unsuccessful in two similar attempts 
o relieve this condition. 

Subsequent to Hollander’s report,? Ensign and Sigler* corroborated his 
esults in a smaller series of cases. Their dosage of hydrocortisone for knee 
joints was 25 to 50 mg. (1 to 2 ¢.e.), while smaller peripheral joints required a 
correspondingly smaller dosage. Ensign and Sigler were among the first in- 
vestigators to use hydrocortisone intra-articularly in the temporomandibular 
joint with encouraging results. Neither Hollander nor Ensign was able to 
predict the length of time during which the improvement would last, since the 
duration of beneficial results varied from a few days to several weeks. No 
intoward results or side reactions were observed in either series. 

Ballestero and Iusem’ treated gingivitis by subgingival and intramuscular 
injeetions of cortisone. Their results did not differ markedly from those cases 
in which the drug was applied topically. 

Sulzberger and his co-workers’ published an authoritative paper on the 
application of hydrocortisone (Compound F) to diseases of the skin. In so 
doing, they laid the groundwork for the uses of the hormone in conditions in- 
volving the oral mucosa. 

Temporomandibular arthralgias and facial neuralgias were treated by 
Brown" with hydrocortisone. His paper confirmed earlier observations on 
intra-articular injections of the temporomandibular joint, reporting success in 
alleviating the pain associated with the condition. 

Hoffer"! revealed an important use of hydrocortisone ointment, describing 
relief from an allergy to procaine. He was forced to abandon his dental prac- 
tice until the ointment alleviated a severe dermatologic condition on his hands. 

Horton’* published the results of treatment of temporomandibular joint 
arthralgia with hydrocortisone after a year of follow-ups on his cases. He also 
reported the maintenance of remission of symptoms after three years and the 
value of the use of hydrocortisone in the prevention of edema and trismus 
following multiple extractions and other oral surgical procedures. 

It is important to interject at this point that adjunctive measures to 
maintain relief of symptoms should be instituted at the earliest possible time. 
Although hydrocortisone may do more than alleviate the painful symptoms, all 
other corrective measures, such as balancing of occlusion and an otherwise 
careful diagnostic survey of the possible etiological factors in each case, should 
be undertaken in all temporomandibular joint disturbances. 

The inhibition of fibroplastie proliferation by cortisone was demonstrated 
by Staple,’* who utilized it in cases of severe gingival hyperplasia resulting 
from Dilantin therapy for epilepsy. When massive hyperplasia is present, 
surgical intervention is usually necessary, but topical application of hydro- 
cortisone can help prevent recurrence. It is assumed that all other sources of 
irritation are removed also. This includes ealcifie deposits, overhanging fill- 
ings, and any other inflammatory-producing factors. When the effects of 
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instrumentation are not immediately discernible, due possibly to a long-stand- 
ing chronic inflammatory process, hydrocortisone acetate ointment may ae- 
celerate resolution of the inflammatory process. 

Sackler and associates** reported poor results in attempting to prevent 
recurrence in one case of Dilantin hyperplasia, but Spira** demonstrated that 
hydrocortisone acetate ointment has a definite adjunctive role to play in these 
cases. 

Bain** hypothesized that the stress of pregnancy or menopause may pro- 
duce a state of resistance in the adrenal cortex which inhibits the flow of 
hydrocortisone from this gland. As a result, irritation to the gingiva may 
cause gingivitis and gingival desquamation. The author used hydrocortisone 
acetate ointment in two such cases with favorable results. 

On the basis of the fact that hydrocortisone acetate ointment can retard 
viral proliferation, Bergman’ contended that the hormone shortens the course 
of aphthous ulcers. The fact that persons under severe emotional stress seem 
more prone to develop aphthous ulcers, cheilosis, and ‘‘fever blisters’’ seems 
to substantiate this view. 

Sulke and Yardeni*® successfully treated twelve cases of angular cheilosis 
associated with emotional stress with hydrocortisone acetate ointment. They 
studied emotional stress as a causative factor in the production of aphthous 
uleers in the oral conditions of refugees from Nazi econeentration camps who 
later migrated to Israel. 

Combes’ utilized hydrocortisone in the treatment of atopic cheilitis. 
Cheilitis is usually found in patients who are emotionally disturbed or suffer- 
ing from an illness which is due to avitaminosis B, particularly riboflavine and 
pyridoxine.** 

Rukes and his associates'* wrote of the clinical uses of hydrocortisone in- 
travenously as a lifesaving measure. In the event that surgery or general 
anesthesia is to be performed in a person with adrenal insufficiency, this fact 
is particularly important, although therapy should be instituted preoperatively 
as a prophylactic means of preventing an acute situation from arising. 

Wolfsohn”’ first published results on the use of hydrocortisone acetate in 
the treatment of root canals for the control of apical periodontitis. He con- 
cluded that the hormone resulted in the reduction and elimination of severe 
secondary inflammatory reactions in the periodontal membrane following treat- 
ment. He also found that the drug, when used in the presence of an infected 
pulp and periapical tissues, produced exacerbation of the disease process. 

Sobel and Eller?® used the ointment with favorable results in the treatment 
of periadenitis mucosa necrotica recurrens. 

Robinson*? made some favorable editorial comments in the 1954-1955 
Year Book of Dentistry on the promising effects of hydrocortisone acetate oint- 
ment in the treatment of desquamative gingivitis and lupus erythematosis. 

Bell’s palsy has been successfully treated with hydrocortisone in cases 
where treatment was instituted early and in adequate dosage. Robison and 
Moss"! and Walters and Walters”’ reported on this fact. 
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Keefer** stated that cortisone produced clinical improvements in patients 
vith various conditions, some of which were infective, but he emphasized that 
it must be administered with the most effective antimicrobial agent in ade- 
juate dosage. In this regard, it is interesting to note that cortisone must be 
\dministered in prolonged high dosage before there is any interference with 
the immune reaction, This should quiet the fears of those who may be con- 
‘erned with presently developing antibiotic-resistant organisms and their effect 
in patients being treated with hydrocortisone. When the hormone is ad- 
ministered in low dosage, immunity may be enhanced in the presence of such 
antigens as the pneumococeus.”* *S 

In oral surgery involving extraoral procedures, the prevention of keloids 
or hypertrophie sear tissue is important. Griswold** demonstrated that hydro- 
cortisone can prevent such occurrences.** 

Robinson” indicated that hydrocortisone is of value in the treatment of 
such recalcitrant diseases of the oral mucosa as lichen planus and aphthous 
stomatitis. Orban and Wentz* include its uses in the treatment of lichen 
planus, chronie desquamative gingivitis, lupus erythematosus, scleroderma, 
and pemphigus. Fischer* utilized hydrocortisone ointment for a number of 
different diseases of the oral mucosa and had good results in four of five cases of 
active leukoplakia, three of four cases of glossitis, and all five treated cases 
of cheilitis (due to lipstick and toothpaste). Only three of eight cases of re- 
current aphthae responded favorably, and those lesions which responded un- 
favorably to therapy were inactive leukoplakia, lichen planus without ero- 
sions, glossodynia, and cheilitis glandularis. 

Henny*™ wrote an editorial in which he mentioned the use of ACTH, corti- 
sone, and hydrocortisone in oral surgery. He mentioned the applicability of 
the hormone in reducing the postoperative sequelae of surgical procedures. 

In a rather extensive study of the use of hydrocortisone for relieving the 
pain of traumatic temporomandibular arthritis, Henny** found a prompt re- 
sponse after the first intra-articular injection in fifty-three of fifty-seven cases. 
The other four patients required a second injection. 

Fox and Stahl’? conducted a study to determine the effects of locally 
applied hydrocortisone ointment to the normal oral mucosa, and found that 
there is no need to fear the spread of pathogenic bacteria when applying the 
hormone to the mucosa. 

When high and prolonged use of the hormone is utilized by the systemic 
route, undesirable side effects can be experienced but this does not apply to 
local or topieal application. There is very limited absorption of the topical 
material, eliminating the possibilities of untoward sequelae. According to 
Strean,*® ‘‘Undesirable side effects are not to be expected with topical applica- 
tion. There is more misconception on this point than on any other phase of 
cortisone therapy. Sulzberger and a host of others have confirmed this view 
on many oceasions.”’ 

One of the studies which created doubt about the utilization of hydro- 
cortisone was a study by Glickman, Stone, and Chawla*® in which they stated 
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that experimental animals developed osteoporosis when treated with hydro- 
cortisone. Glickman administered a dose twenty times greater than that 
normally given to a human being when computed on the basis of milligrams 
per kilogram of body weight. Hench and Ward*' seem to have dispelled all 
doubts about these dangers in their report on the use of the hormone in 510 
cases of rheumatoid arthritis, in which only three patients developed osteo- 
porosis, 

Kerr*? replied to Glickman’s laboratory techniques, stating, “Such in- 
vestigations are usually designed to study the systemic factors in periodontal 
disease and show that by alteration of the normal physiology of the animal 
periodontal changes can be produced. If there was evidence that the findings 
were valid for man, they would favorably affect clinical practice, but their 
frequent acceptance through inference and their placement into clinical prac- 
tice as a replacement for more arduous time-tested methods of practice is to 
be condemned, ”’ 

One of the last articles to appear on the uses of hydrocortisone acetate 
ointment in the oral cavity was published in October, 1955, by Amesbury.” 
He treated 430 cases of immediate dentures with uniformly uneventful re- 
coveries. There were marked suppression of inflammation, decrease in post- 
operative pain, almost total absence of offensive odors, and rapid wound 
healing. Control patients had a greater amount of discomfort and a greater 


degree of foul odor under the dentures. 


Conclusions 


1. Hydrocortisone has proved effective in the treatment of many diseases 
of systemie nature having dental implications and in purely dental conditions. 
Among the systemic diseases for which the hormone has been used effectively 
are rheumatic arthritis and other collagen diseases, rheumatic fever, asthma 
and rhinitis, various allergic reactions, certain diseases of the skin anil 
mucosae, specific granulomas, and some blood and malignant diseases, such as 


leukemia. 

2. When cortisone is used in the presence of infection, appropriate anti- 
biotic therapy should supplement hormonal treatment. When the two agents 
are used concurrently, they can serve as an invaluable therapeutic means of 
preserving human life. This is particularly true in the Waterhouse-Friderich- 
sen syndrome (a rapidly fatal meningococcemia), pemphigus, and shock. 
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THE ORTHODONTIST—INNOCENT BYSTANDER OR PRIME 
MOVER IN FACIAL GROWTH? 


WENDELL L. Wyuig, D.D.S., M.S.,* San Francisco, CAuir. 


VERY essayist on the program of a professional or scientific society had 

better leave to the audience any judgments as to whether or not his paper 
s worth while. This I certainly propose to do. This paper, however, repre- 
sents enough of a departure from my usual procedure that I cannot let it pass 
vithout notice. Ordinarily I write a paper and then supply a title for it— 
sometimes even the title suggested by the program chairman. This time I 
have reversed the procedure; undoubtedly, the question put in this particular 
title transcends in importance any of the facts which may be arrayed beneath 
it. The question is important because it is one which orthodontists must 
answer for themselves fairly soon if they are to go much further in the de- 
velopment of their specialty. In order that the importance of the question be 
understood, some review of the orthodontic thinking of the last two decades 
is necessary. 

We must consider the work of clinicians and the work of research workers, 
some of whom are also clinicians. In evaluating honest attempts to discover 
the truth, we should take into account the intellectual climate which prevailed 
when the study of the problem was made. Research or clinical investigation 
does not consist of a series of unrelated projects conducted by independent 
persons who look upon themselves as rivals of one another. The picture must 
be considered in its entirety, and it is just as asinine to lift one man’s work 
from the context of his contemporaries as it is to seize upon one aspect of a 
person’s work and ignore the remainder. 

Since about 1938, when really systematic investigation came to replace 
conjecture and the writing of armchair essays, orthodontists have considered 
the following problems: 

1. Arch length (or simply crowding). 

2. Arch relationship, which includes cross-bite in the posterior and 

anterior regions, although too frequently arch relationship is taken 
to mean only mesiodistal relationships which we classify them as 
Class II or Class ITI. 
3. Overbite. 
4. Facial estheties. 
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What do we know so far about these four problems, and what hope do we 
have for achieving, in a practical way, a permanent correction of the condi- 


tions? 

Among the great variety of approaches that have been brought to bear on 
these problems are roentgenography of the facial skeleton and of the temporo- 
mandibular joint, electromyography, animal experimentation, and the measure- 


ment of plaster models. 

Prior to 1938, inordinate importance was attached to purely environmental 
factors, with not very much in the way of evidence to back up the conjectures. 
It was true that individual instances could be cited in substantial numbers, which 
seemed to indicate that environmental factors produced a given condition. That 
is, one could demonstrate the condition and produce some kind of history to 
the effect that the environmental factor had worked on a particular person. 
However, no attempt was ever made to discover how often the environmental 
factor prevailed without producing the condition, or how many persons pre- 
sented the problem without those environmental factors being discoverable in 
their backgrounds. Thus, instances which would have been appropriate as illus- 
trations if there had been a body of evidence to make illustration worth while 
‘ame to serve as evidence itself, and a theory emerged which was easily 
abandoned when real evidence was acerued. 

With so much emphasis on environmental factors, it is not surprising that 
in that era the factor of inheritance was largely ignored. This is an under- 
statement, for anyone who had the temerity (as I did in my youth) to suggest 
that genetics might be a worth-while study for the orthodontist was likely to 
be denounced for having not only a bookish turn of mind, but a defeatist 
attitude as well. 

All this was substantially changed by the publication of a doctoral thesis 
by Allan Brodie and the subsequent attention which it attracted. Brodie 
demonstrated, by following a group of boys from the third month to the eighth 
year of life, that a remarkable proportionality could be observed in these 
children and that the basic architecture of the face was pretty stable, come 
what may in the way of environmental influences. Brodie’s paper has been so 
influential in orthodontic thinking that we have young orthodontists with us 
today who could not identify a tongue habit if they tried, but who ascribe to 
the chromosomes machinations of which they could not possibly be capable. 

Brodie’s work was meticulously done and the generalizations in the original 
paper, when properly read, went no farther than the facts warranted. An 
often-repeated phrase, “constancy of pattern,” however, has led other persons 
to make dogmatic assertions which are not supported by facet and into which 
meanings have been read which limit too much the seope of orthodontic treat- 
ment. 

Studies of the temporomandibular joint by Boman, Ricketts, and Foor have 
shown us that during orthodontic treatment growth occurs at the head of the 

‘condyle in amounts not likely to occur in that one limited area without ortho- 
dontie intervention. Moreover, careful examination of the cephalometric films 
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f Tweed has shown that this condylar response can be elicited over a wide 
spectrum of ages. Thus, we are not dealing with merely a phenomenon which 
vould have come about as a matter of course in connection with puberty. These 
\bservations sustain the impression that the orthodontist can elicit growth. 

The story is further reinforced by the comparison of the unilateral cross- 
bite in the deciduous dentition with the same condition in the permanent denti- 
tion. Virtually all unilateral cross-bites in the deciduous dentition are accom- 
anied by a deviation of the midline and properly should be called “lateral 
mandibular displacements.” This deviation is functional in nature and, when 
the jaw is induced to close on its proper hinge axis, the condition may be seen 
as being not unilateral, as was one’s first impression, but rather a bilateral 
contraction of the maxilla. The treatment, which is routine and commonplace, 
amounts to expansion of the upper arch. However, the same condition in an 
adult is almost never to be found on a functional basis; it is usually irrevocable 
and greatly enhaneed in severity. Definitive conclusions based on this relative 
incidence are possible only through serial study, following the functional 
mandibular displacement without treatment to see whether or not ultimately it 
becomes an irreversible facial deformity. To pursue such a course with callous 
disregard of a condition which might easily respond to treatment is unthink- 
able, so I prefer to hazard a guess as to why the condition is so nearly always 
funetional in young children and nearly always morphologic in adults. It is 
my suspicion that in these youngsters one condyle is held forward (just as 
both are held forward in Class IT orthodontic therapy) until growth occurs in 
the single condyle (just as it does bilaterally in treatment), and when this 
occurs the condition is irretrievable. 

With this amount of evidence, some of it presumptive and some of it con- 
clusive, orthodontie treatment may be seen to have a positive role in eliciting 
condylar growth. We must look anew at other environmental factors (be- 
sides orthodontic treatment) which may or may not have a part in the etiology 
of malocclusion. If we are to influence growth through orthodontic treatment, 
we must also consider the opposite and adverse effect of inhibition which other 
agents may have upon the cartilaginous growth site. 

Orthodontists onee believed without question that they could stimulate 
growth in the Class II mandible; later they came to disbelieve it; and now 
they are swinging back to their old point of view. There is another considera- 
tion of facial growth in which we must decide whether the orthodontist’s role 
is to be that of prime mover or of innocent bystander. This has to do with the 
question of arch length. Elsewhere in this series I have alluded to the work 
of Hays Nanee, and studies similar to his, in which crowding of the dental 
arches has been exhaustively considered. When orthodontists prevalently be- 
lieved, without sufficient evidence, that the mandible could be made to grow 
so as to correct jaw relationships, they also believed that expansion of the 
dental arches would extend its beneficence beyond alveolar bone to the basal 
bone of the jaws. At that time orthodontists did not understand clearly the 
location of growth sites and thus did not realize when they were working with 
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Nature and when they were working against it. The disillusion that ultimately 
and inevitably crept up on them in the form of Nance and others was over- 
whelming. The result was that many orthodontists overreacted. Having dis- 
covered that one could not make a narrow mandible become a wide one by 
means of orthodontic appliances, they overlooked completely the fact that 
orthodontists may induce growth in height in the dental area with every ex- 
peetation of suecess and as I have already said, evoke a growth response at 
the head of the condyle. The sober reflection which only hindsight ean 
provide tells us the nature of the fundamental error: the development of 
alveolar height is a part of the natural process of growth, and so is endochon- 
dral growth at the mandibular condyle. When the orthodontist attempts to 
achieve these same things with his appliances, he is at least imitating Nature. 
Nature, on the other hand, adds but little to the lateral width of the face 
after birth; thus, when an orthodontist sets off in his direction, he is imitating 
nothing other than another orthodontist, and he does so at his own peril. 
One comment is in order with respect to making measurements of the 
It has been good experience for orthodontists to make these 


dental arches. 
measurements, for they indicate the relative severity of different malocelusions 
as we compare one with the other. Whether they should be used to indicate 
a specific clinical line of action is dubious. We must always temper our judg- 
ments by consideration of the face, the flaccidity of the lips, and many other 
things. Above all, let it be remembered that our objectives are not mathe- 


matical concepts, but that, instead, we are simply trying to establish a fune- 
tional and esthetie dentition. In view of the fact that up to 2 mm. of crowd- 
ing may exist and be measured without any clinical evidence of the crowding, 
it should be clear that we cannot count upon treating to some mathematical 
standard. 

Baume’s work tells us that actually the best hope for regular teeth is to 
achieve good jaw proportions prior to the eruption of the deciduous teeth, for 
he has shown conclusively that ‘‘physiologie spacing’’ is a popular but over- 
‘ated concept, since the dimensions of the deciduous arch simply do not 
change. He has shown, furthermore, that growth occurs during the eruption 
of incisors; however, the amounts are slight enough that, in my belief, it 
would solve only the milder problems. His findings should not be considered 
as a basis for the revival of the belief that severe malocclusions often may be 
outgrown by children. Several different independent studies indicate that, 
even if certain events which tend to relieve crowding occur up to the age of 
10 years, arch dimensions decrease after that, so that relapse with respect to 
crowding and rotation should be expected rather than deplored. These works 
suggest the wisdom of orthodontists’ devising for themselves some sort of 
statute of limitations. In other words, how long must results remain perfect 
before we may say that we have succeeded in our efforts? 

Orthodonties, like all of dentistry, is still a little new in the field of re- 
Search and a little bit self-conscious, There is a deplorable tendency among 
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lentists to feel that they are not qualified to decide on the basis of the evi- 
lence and, instead, to follow blindly the dictates of men who presume to be 
idequate judges of such matters. 

It is to be hoped that more genuinely basic work and a concomitant pro- 
vram of clinical investigation will be carried out, stressing the fact that the 
scientific method is as important as the facets which the scientific method pro- 
If this should come about, it will mean the decline of some of the so- 


duees. 
Coneomitant 


‘alled authorities to whom other dentists are expected to defer. 
with that development would be a heightened interest in the practice of 
dentistry on the part of those who have that privilege, and an increased 
sharing of the exhilaration that comes from wrestling with problems which 


as yet are not altogether solved. 





THE TEMPOROMANDIBULAR JOINT AS AN ANATOMIC AND 
CLINICAL ENTITY 


WENDELL L. Wy ik, D.D.S., M.S.,* San Francisco, Cauir. 


AYING that few of one’s colleagues know very much about the temporo 

mandibular joint can hardly be ealled constructive criticism, but one can 
temper the blow by hastily pointing out that he ineludes himself in that number. 
It may be constructive criticism, then, to point out why our knowledge is de- 
ficient and to suggest ways of doing something about it. This article is not 
intended to be informative, but rather to be analytical and to take stock of an 
important biologie and clinical entity. 

When we examine the current status of knowledge of some other problem 
in clinical dentistry, we find that contributions are made by (1) by workers 
in fundamental biologie sciences and (2) clinicians. The extent to which each 
side contributes varies as we move from one problem to another, but in one 
way or another the partnership exists. 

Thus far, the anatomists’ principal contribution to studies of the temporo- 
mandibular joint has been based on dissections of the component and related 
structures as cadavers have come at random to their dissecting rooms. The 
fossa, the meniscus, and the head of the condyle have been dutifully described, 
the various ligaments involved have been accounted for, and their role and the 
role of the muscles have been analyzed. Until recently, this has been largely 
on the basis of applying logical analysis to observations of the location of origin 
and insertion of various muscles and of what those muscles ought to do if they 
were to contract. 

It is the clinicians who have provided the far greater bulk of literature con- 
cerning the temporomandibular joint. Even a superficial examination of this 
body of literature reveals that the temporomandibular joint and its aberrations 
are important to almost any special field of interest in dentistry, to say noth- 
ing of certain fields in medicine. There is as much variety with respect to 
treatment within any one specialty of medicine or dentistry as there is variety 
among the specialties. Nearly always these disparate individuals must be 
regarded as serious students of the problem so far as their intentions are con- 
cerned. However, they must allow their objective—study and speculation of 
the problem—to reign for only a limited length of time. Sooner or later they 
must come to their first responsibility in the matter, which is service, usually 
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in the form of relief of pain, to the patient. Thus, the elinician’s literary con- 
tribution usually winds up in the form of a recommendation, accompanied by 
1) justification of the procedures and (2) a by-product. A justification of the 
procedures is based on the facet that it was followed in ‘‘x’’ number of cases, 
and in a preponderant number of them the patients experienced relief and 
perhaps never returned. The by-product is an explanation of the basis of the 
trouble in the first place, held to be valid on the grounds that (1) a certain 
‘linieal procedure was followed on the assumption that the theory was correct 
and (2) in a majority of eases the patients experienced relief. 

Clearly, we are hoping for too much when we aspire to the widespread de- 
liverance of patients from temporomandibular joint symptoms and the simul- 
taneous diseovery of the real root of the problem. This is particularly true 
when so many different clinical approaches to the temporomandibular joint 
syndrome prevail. 

This is an appropriate point to call for some thoroughgoing basic research 
in the problem of the temporomandibular joint. Productive research is usually 
carried out by those who do not have imposed upon them the added burden of 
relieving patients in pain. The trouble with this is that the recommendation 
is more easily put than earried out. The truth is that fundamental research 
on the temporomandibular joint is almost impossible. 

You may have notieed that when research is truly fundamental, the worker 
may be dealing with unicellular animals, molds, and slime, or at any rate is 
not obliged to confine himself to the human beings to whom he someday may 
want to apply his work. Indeed, when research becomes truly fundamental, the 
worker uses the same tools as the poet: pencil and seratech-paper. 

Fundamental research, in that sense of the term, is impossible with respect 
{o the temporomandibular joint. This mechanism is so highly specialized in 
man that some of its features are used as distinguishing criteria between man 
and the higher apes. 

Since most of the dilemmas afflicting man with respect to the temporoman- 
dibular joint seem to be largely functional, it is axiomatic that functional dif- 
ferences in the joint between one species and another are such as to make 
studies on one species irrelevant in their application to another. 

When we study the structure of each of the component parts of the joint 
in the great group of animals known as carnivores or when we examine the 
same structure in those animals whose diet consists largely of the grasses, we find 
that fossa, condyle, muscles, and even the digestive tract itself are specialized 
for the kind of diet the animal consumes. 

The careful study of the comparative morphology of the temporomandibular 
joint in different species is more than an academic exercise. It convincingly 
tells us that if we are to understand clearly the problems which arise in connec- 
tion with the temporomandibular joint, we ean hope to get no more than usable 
background information from the studies of other species. Certainly, we cannot 
establish meaningful experiments on any animal other than man. 
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Clearly, then, careful objective studies should be instituted upon the hu- 
man species. These should not be conducted for the immediate end of pro- 
viding relief for the patient with a legitimate complaint. It will be necessary 
to study persons with temporomandibular joint distress, but this must be done 
hand-in-hand with a study of a substantial number of presumably normal per- 
sons, with the study of those persons an end in itself. 

Having made so much of the fact up to now that function is involved in 
our temporomandibular joint problems, it perhaps is needless to say that research 
on the problem should be functionally oriented. It is on this score that most of 
our x-ray studies have been deficient. Until recently, with the exception of fluor- 
oscopy which leaves no tangible reeord, x-ray films have necessarily been static 
records. Not motion, but the very lack of it is an essential part of good x-ray 
delineation. For a number of years devices have been available to us which 
show the isolated area of the joint in static fashion, in a consistent manner of 
orientation. That is, the same external landmarks for orienting film and tube 
to patient are used from one patient to another. This may insure comparability 
of successive sets of films on one patient. However, the consistent orientation 
of external landmarks from one patient to another in no way guarantees con- 
sistent orientation of the internal structures which we hope to study. Thus, 
we may set out to get comparable films between two persons and get quite differ- 
ent views of condyle and fossa, due simply to the fact that individual persons 
are not put together the same way. A recent article by Craddock has intimated 
that, if we were to overcome this problem, we should perhaps take an x-ray 
picture to determine how the real x-ray pieture should be taken, a realistic 
but nonetheless somewhat defeatist point of view. Another shorteoming of this 
kind of x-ray examination is that positive findings with this tool depend upon 
pathologie change in hard structures. This helps us but little in our clinical 
problems, since this demands waiting for a stage when the patient may well be 
beyond help. 

Another x-ray approach to the problem was devised by Brader and used 
extensively by Ricketts. Brader created a sort of scientific hydrid by adding 
to the best features of the Broadbent cephalometer the technique of x-ray 
laminagraphy. The cephalometer provides an entire view of the head and a 
consistent manner of orientation from patient to patient. The laminagraphic 
approach permits body section roentgenography, wherein one chosen plane is 
thrown into sharp delineation and all planes ahead of it and beyond it are 
blurred out. Using this technique, Ricketts has done for the temporomandibular 
joint (and, incidentally, the cleft palate anomaly) what a good descriptive 
geographer might do for a continent. That is, he has described condyle-fossa 
relationships when certain maxillofacial dental relationships obtain. Because 
the technique involves static films, he has not been able to study movement 
except in terms of beginning point and end point. He has shown, however, 
the variety of kinds of movement which prevail (those which, percentagewise, 
seem to be the predominant pattern) and spelled out in some detail the multi- 
plicity of variations which one encounters. I said that this is like a descriptive 
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eographer accurately mapping out a continent; the geographer cannot tell 
ou from his maps whether the economy of the area is sick or well, and Ricketts 
s not yet prepared to give definitive answers on temporomandibular joint aber- 
ations. On the other hand, just as the economic health of a country could not 
e understood without maps, it seems safe to say that laminagraphie cepha- 
ometry is very likely to be a permanent fixture in clinical investigation of the 
emporomandibular joint. 

X-ray examination comes closer to being functional when it attempts to 
record movement. In that connection, we think of the early motion pictures 
yy Klatsky and the recent work of Jankelson, who have captured on movie 
ilm the shadows recorded on a fluoroscopie screen. Unfortunately, seven sec- 
onds has been the longest safe exposure time, and this is somewhat short, even 
for a snap judgment. One customarily takes the few feet of film thus produced, 
splices it into a loop, and makes from this loop a print for projection which 
can run any length one chooses to have it. The trouble is that, no matter how 
long one runs it, it is still the same seven seconds, over and over again. 

An exceptionally promising device is the image intensifier, just recently 
developed by the x-ray industry. Doing much what a television set does to 
amplify a weak signal received from the air, it amplifies the image produced 
fluoroseopieally by a trivial amount of radiation into amounts which readily 
can be recorded on motion-picture film. Exposures of even an hour in length 
become safe with this electronic device. 

Still another electronic technique which is increasingly receiving the atten- 
tion of dental investigators is electromyography. This again is an amplification 
device which picks up the tiny electrical currents produced when a muscle con- 
tracts, amplifying them to proportions which may be recorded by writing de- 
vices. With such a mechanism one can determine with a great deal of accuracy 
the very moment a muscle begins its activity, and sometimes with almost as 
much accuracy the amount of that activity as indicated by the action current 
potential. Several muscles may be recorded simultaneously, so that their joint 
action with respect to time and amount of participation in a given movement 
may be faithfully recorded. This technique would seem to hold a great deal 
of promise for studying the role of relative muscles about the temporomandibular 
joint and associated with the function of mastication. Unfortunately, the best 
works in electromyography (as, for example, the classic work of Saunders and 
Inman on the shoulder joint) have been done with electrodes plunged deep into 
the belly of the musele. Here the investigators were working with structures 
large enough that the presence of electrodes in them was of relatively little eon- 
sequence. In the slim ribbons which we confront in the infrahyoid and supra- 
hyoid groups, the very term ‘‘belly’’ is laughable. They are so slim and flat 
that, even with open dissection, one. could not be sure when he was in the belly 
of the musele or clear through the muscle itseif. Perversely enough, the muscles 
about which we are most curious seem to be the ones offering the most difficulty. 
We should be curious about the ribbon muscles above and below the hyoid 
bone; we should be equally curious about the external pterygoid. Yet the 
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latter is virtually inaccessible, to say nothing of the problem of interfering 
with function by the very apparatus which we are compelled to use to get at 
the muscles. Thus, all the work which has been done with electromyography 
in our particular area of interest has involved surface electrodes wherein specific 
accuracy must be sacrificed, since the electrical currents must make their way 
from the muscles out to the surface of the skin before they are picked up. Some 
of the definitive answers which we badly need simply cannot be obtained with 
this approach. 

Finally, we may consider the aspect of clinical investigation, for that is 
what it is, which is probably most familiar to the typical dentist. From the 
early days when Bennett made observations on his own brother’s jaw move- 
ments to the modern day of McCollum, Grainger, House, and Kurth, men have 
been attempting to record in one way or another the movements of the jaw 
in three planes of space under specified conditions. To one who has viewed 
much of this effort as an outsider, it sometimes seems that the men thus engaged 
are more concerned with emphasizing points of difference between them than 
they are at arriving at areas of agreement. Possibly this is because dentistry 
thus far has neglected to provide support, both financial and moral, for clinical 
investigation. Thus, most of the efforts made at studying the interrelated fune- 
tion of teeth, joint, and muscles have been affected by the need for sooner or 
later putting it into practical application. Clinicians could not be content 
merely to learn how the jaws worked; they had the additional obligation to de- 
vise a machine which would imitate those movements of the jaw so that their 
efforts might be translated into useful service to patients. To this same out- 
sider, the most promising lead at the moment seems to be a collaborative effort 
between those who have had valuable experience in the recording of jaw move- 
ments, as for example the McCollum school, and those who can use intelligently 
techniques of cinefluorography which have been made safe by means of the 
image intensifier. 
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X-RAY ABSORPTION STUDIES OF HUMAN DENTAL ENAMEL 
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H. S. M. Crass, M.D.S., F.D.S.R.C.S., Bristot, ENGLAND 


HE earliest reference to the use of x-ray absorption techniques in dental 

research appears in a paper by Bédecker and Applebaum." In this paper 
they record how they demonstrated a hyperealecification of the dentine under- 
lying a carious cavity. They also describe the use of an aluminum step wedge 
penetrometer, radiographed with the tooth section, to act as a basis for the 
assessment of calcification in the tooth section. 

In later investigations by similar methods, Hollander, Applebaum, and 
Bidecker?* demonstrated that both the bands of Schreger and enamel spindles 
could be seen radiographically because they were less calcified than the neigh- 
horing enamel. In the dentine, interglobular spaces and the contour lines of 
Owen were shown to be less calcified than the rest of the dentine. 

In 1932, Applebaum? extended his investigations to include the early 
carious lesion of the enamel before cavitation. Here he showed that, while the 
body of the lesion was more radiolucent than the normal enamel, the outer bor- 
der of the enamel at the surface of the lesion showed little change and was seen 
as a radiopaque white line. In a later paper, he and his colleagues’ were able 
to demonstrate differences in the degree of decalcification corresponding to 
the striae of Retzius in the early carious lesion. 

Probably the most important observation which they made was that the 
surface zone of the enamel in the early carious lesion is radiopaque while the 
rest of the lesion is more or less radiolucent. This observation has caused much 
argument. Applebaum’ interprets it as a true picture of the degree of decal- 
cification in the areas concerned, and in this he is supported by Thewlis,”® 
who demonstrated a similar layer of increased radiopacity at the surface of 
normal enamel. It was suggested by Hollander and Saper** that the apparent 
radiopacity was, in fact, a photographie ‘‘edge effect’? known as the Mackie 
line, but this was clearly refuted by Thewlis, who admitted the possibility of 
the Mackie effect, which should occur at all edges of the section, but showed 
conclusively that the zone of high radiopacity occurred only at the enamel 
surface and must, therefore, be interpreted as true x-ray absorption and hence 
a measure of calcification. 
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The assessment of relative differences of calcification within one section 
was comparatively easy, but Hollander and his associates? **» 7 now began to 
be more specific in their measurements, expressing the degree of calcification 
as equivalent to a certain thickness of aluminum. By this means, they were 
able to compare one section with another. Hodge, Van Huysen, Warren, and 
their colleagues'***: *°: *1 went on to make a detailed study of the mechanieal, 
photographie, and radiographic factors involved in the radiographic examina- 
tion of ground sections of teeth. 

In the meantime, Applebaum*® had been examining mottled enamel by 
similar methods, and had shown a greater radiolucency of the mottled zones 
of fluorosed enamel. Once again the bands of Schreger and striae of Retzius 
in these zones were shown as having different degrees of radiopacity from the 
surrounding enamel. 

He then turned his attention to developing enamel‘ and examined two 
unerupted deciduous molars, one from a stillborn child and the other from an 
infant aged 114 years, and sections from the incisor region of a mandible show- 
ing both deciduous and permanent incisors. Both ground sections, examined 
radiographically, and decalcified sections, examined histologically, were used. 
He then correlated the radiopacity of the developing enamel with its solubility 
in acid and seemed to show that the acid solubility increased with increasing 
radiopacity or calcification. 

In further studies, Applebaum® has examined sections from the molar 
teeth of monkeys and from the incisor teeth of rats treated with injections of 
sodium fluoride. 

Thewlis?® made a detailed investigation of the problems involved in the 
qualitative and quantitative estimation of x-ray absorption in tooth sections. 
He pointed out that in the previous attempts to obtain a quantitative estima- 
tion of calcification, white radiation of indeterminate wave length was used 
and, therefore, the extension of the results to absolute values of calcification 
was impossible. He went on to describe a method for making a quantitative 
assessment of the degree of calcification, using a radiation of known wave 
length. By this method, he was able to estimate the percentage of calcific 
matter present to within about 2 per cent by volume and to detect variations 
of his order. 

The authors of the. present work considered that zones which differed 
from the rest of the enamel in their degree of calcification might exist even 
in clinically normal enamel. Such zones might help in the understanding of 
the process of calcification of the enamel, and might further be of importance 
in understanding the relation between enamel structure and dental caries. It 
was decided, therefore, to carry out a survey of clinically sound enamel to see 
if any such zones were present. 

The investigation has been restricted so far to a qualitative visual ex- 
amination of radiographs of human enamel of the permanent dentition, but 
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he radiographic procedure adopted was that suggested by Thewlis,”’ using 
he characteristic radiation of copper, to allow for the possibility of making 


ater quantitative estimations. 


Material and Experimental Procedure 


One hundred longitudinal (eighty-seven bueccolingual and thirteen mesio- 
listal) ground sections of clinically sound teeth have been examined. These 
sections were taken from seventy teeth of patients between the ages of 9 and 
58 years and, with the exception of the lower first molar, all teeth of the perma- 
nent dentition were represented. 

Some of the teeth were stored in 10 per cent formol-saline, some in 70 
per cent aleohol, and some were used in the freshly extracted state. Some of 
those used in the freshly extracted state were embedded in methyl methacry- 
late, using the method described by Atkinson.** The different methods of 
storage formed part of an investigation into sectioning techniques and, while 
this in itself showed no significant difference related to methods of storage, it 
proved useful in interpreting certain radiographic appearances which other- 
wise might have been attrbuted to a particular method of storage. 

The teeth were sectioned by means of a rubber-bonded carborundum wheel 
(3 inches in diameter and \%, ineh thick) run at approximately 7,500 r.p.m. 
under a continuous water spray. After cutting, the sections were ground 
down by hand on a glass slab, using Bauxilite powder (600 and 850 mesh), and 
were finally polished on a Belgian hone, using water as a lubricant. All see- 
tions were ground to 80, or less. The sections were not necessarily plano- 
parallel, and any apparent differences in calcification which might be due to 
such factors as wedging or beveling of a section were discounted. 

The tooth sections were mounted on a sheet of aluminum foil, using Far- 
rant’s medium which was applied to the dentine only. The aluminum foil 
was stretched over the frame of a cassette designed in such a way that the 
sections were pressed up against the photographic plate. An aluminum step 
wedge was mounted on the foil so that its radiograph would appear alongside 
that of the section. 

Kodak maximum resolution plate was used. Gross faults in enamel which 
were reported in an earlier investigation by Crabb and Darling’? were regis- 
tered on film having a resolving power of 80 lines per millimeter, but using 
Kodak MR plates, which have a potential resolving power of 1,000 lines per 
millimeter, it has been possible to obtain greater detail and to compare the 
radiograph and the ground section by microscopic examination of each. Mi- 
croscopic examination of radiographs was suggested by Applebaum and asso- 
ciates,” and has recently been used by Miller** for the examination of dentine. 

The x-ray machine used was a continuously evacuated Metropolitan 
Vickers crystallographic unit. This was operated with a copper target and 
nickel filter to eliminate 8 radiation, so that Ka radiation of copper was used. 
Radiation was evoked at 14 Ma. and 40 to 43 kv., the exposure being related 
to the thickness of the section, the target-film distance, and the state of the 
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tube. Three exposures were made with each section, as variation in the tube 
emission ruled out a standard exposure time and experience with sections con- 
taining known faults exposed over a series of exposure times justified this 
procedure. 

The differences in calcification which could be seen by microscopic exami- 
nation of the radiographs were recorded on 35 mm. film. These differences 
were then catalogued according to position and type, and an examination was 
again made of each, comparing the microscopic appearances of the radio- 
graphs with the corresponding ground section. The ground sections were 
mounted in Canada balsam and were examined under ordinary transmitted 
light and polarized light. Where any reference is made to the sign of bire- 
fringence it is, therefore, that which is seen in a section mounted in Canada 
balsam in xylol and is not a true expression of intrinsie birefringence. 


A. B. 
Fig. 1.—A, Radiograph and B, ground section showing enamel tufts. (Magnification, x60; 


reduced 1.) 


Results 


While a clear relationship has been found between some of the differences 
in calcification and the histologic features seen in corresponding ground sec- 
tions, it has not yet been found possible to distinguish radiographic differences 
related to the enamel prisms or their structure. The following differences in 
calcification have been found: 

1, Tufts——There is ample confirmatory evidence of the hypocalcified 
nature of the enamel tuft. In Fig. 1 a radiograph of a group of enamel tufts 
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is shown with the corresponding ground section for comparison. Individual 


tufts or groups of tufts showed radiographically most frequently in the coronal 
two-thirds of the enamel, being more common over the cuspal, incisal, and oe- 
‘lusal areas. Tufts seldom showed in the cervical third of the enamel. Ex- 
mination of the ground sections showed that, wherever tufts were recogniza- 
ble, they could be demonstrated in the corresponding radiograph. Tufts 
seemed to be more frequent in premolars and molars than in eanines and in- 


cisors. 





B. 


A. 
B/L) showing zone associated with tufts 


Fig. 2.—A, Radiograph and B, ground section ( 8 | 
(Magnification, x60; reduced 4.) 


in a concavity of the amelodentinal junction. 
2. Irregular Zones of Hypocalcification Close to the Amelodentinal Junc- 
tion.—Zones of hypocalecification were seen close to the amelodentinal june- 
tion in twenty-two sections from nineteen teeth as follows: 
Upper jaw: Canines, 1; first premolars, 1; second premolars, 2; first 
molars, 3; second molars, 1; third molars, 3. 
Lower jaw: Canines, 1; first premolars, 2; second premolars, 2; second 
molars, 1; third molars, 5. 
Most of these zones were found along the amelodentinal junction of the 
occlusal enamel and over the cuspal area. In many eases the zones were asso- 
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‘iated with tufts and, in seven sections, with a darker area of enamel when 
seen in transmitted light. The most clearly marked zones occurred in relation 
to a econeavity in the amelodentinal border (Fig. 2). In one section the zone 
extended over nearly the whole width of the enamel (Fig. 3) and, on close ex- 
amination of the radiograph, it was apparent that there were differences in 
ealeifieation corresponding to the striae of Retzius within the zone. A lower 
premolar (Fig. 4) shows a zone of hypocalcification related to almost the en- 


tire length of the amelodentinal junction. 





A. B. 


Fig. 5.—A, Radiograph and B, ground section ( is B/L) showing a hypocalcified zone asso- 
ciated with an enamel fissure. (Magnification, x60; reduced \.) 

3. Linear or Saucer-Shaped Zones of Hypocalcification Close to the Outer 
Border of the Enamel.—Zones of this type occurred in the interstitial, buccal, 
and lingual regions of the enamel and also in relation to the occlusal fissures. 
The distribution, among thirty-three sections from thirty-one teeth, was as 
follows: 

Upper jaw: Central incisors, 1; lateral incisors, 4; canines, 1; first pre- 

molars, 3; second premolars, 3; first molars, 3; third 


molars, 6, 
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Fig. 6. 








A. B. 


Fig. 7. 


Fig. 6.—A, Radiograph and B, ground section (2) B/L) showing a linear zone in the 
- cervical region of the enamel. (Magnification, x60; reduced ¥.) 

Fig. 7.—A, Radiograph and B, ground section (4| B/L) showing a linear zone in the 
cervical region of the enamel. (Magnification, x60; reduced \.) 
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Lower jaw: Canines, 3; second premolars, 3; second molars, 1; third 
molars, 5. 

On examination of the ground sections, it was evident in many cases that 
the area corresponding to the zone in the radiograph showed features usually 
associated with the early lesion in dental caries. Under transmitted light a 
number of the zones showed greater prominence of the striae of Retzius and 
prism cross striations, and these zones were bounded by a brown-colored bor- 
der. This brown outer border, when examined under polarized light, showed 
positive birefringence in relation to the long axis of the prisms. This feature 
has also been noticed in carious lesions, as was reported by Applebaum.’ Al- 
though the teeth in the present investigation showed no clinical evidence of 
caries, it is very probable that the zones which show these features, especially 
those situated in the region of the occlusal fissures (Fig. 5), are in fact early 
carious lesions. 

The linear zones near the interstitial, lingual, and buccal surfaces of the 
enamel could be divided inte two groups, namely, those (1) in which the ap- 
pearances resembled the early carious lesions (Fig. 6) and those (2) in which 
the appearances were unlike the early carious lesion (Fig. 7), the zones being 
distributed among the sections as follows: 

Group 1 (Nine Sections From Nine Teeth) 
Upper jaw: Lateral incisors, 2; second premolars, 1; third molars, 3. 
Lower jaw: Canines, 1; second premolars, 1; second molars, 1. 
Group 2 (Fifteen Sections From Thirteen Teeth) 
Upper jaw: Central incisors, 1; lateral incisors, 2; canines, 1; first 
premolars, 3; second premolars, 1; first molars, 2. 

Lower jaw: Canines, 3; third molars, 2. 

(Note: It was of interest to find, after grouping the sections, that 

in the case of two lateral incisors from the same patient, one had been 

placed in group 1 and the other in group 2.) 

The zones in group 1 showed the appearances associated with early caries 
already mentioned. The radiopaque outer edge of the enamel overlying the 
lesion was marked (Fig. 6), and is in keeping with the findings of Hollander 
and Saper,?® Applebaum,’ and Thewlis,?® and with the recent work of Berg- 
man and Engfeldt.?° 

No particular histologic feature characterized the zones in group 2, but 
in some sections there appeared to be a slight depression in the surface con- 
tour of the enamel and a bending of the prisms in the enamel deep to the zone. 
The area in which this bending of the prisms occurred appeared brown in 
color. In the underlying dentine, interglobular spaces were well marked in a 
few of these sections and showed clearly on the radiograph (Fig. 8). 

It is suggested that these linear zones which do not show the appearances 
of caries may represent hypocalcified areas associated with a mild degree of 
hypoplasia. 
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4. Hypocalcified Zones Related to Morphologic Defects in the Enamel.— 
Four of these zones were found, of which two were in upper second premolars, 
one in a lower second premolar, and one in an upper third molar; all were 
in sections of teeth from different patients. Examples of this type of defect 
are shown in Figs. 9 and 10. The zones of radiolucency are associated with 


A, 


B. 


Fig. 8.—A, Radiograph and B, ground section showing interglobular spaces in dentine. (Mag- 
nification, «K190; reduced 4.) 


- areas of the enamel in which there is marked bending of the prisms, a certain 
amount of brown coloration, and in places the apparent absence of prism 
structure. 








A. 


Fig. 9.—A, Radiograph and B, ground section ( | 5 B/L) showing a zone of hypocalcifica- 
tion associated with a morphologic defect in the cuspal area of the enamel. (Magnification, 
x60: reduced 4.) 





A, B. 


Fig. 10.— Radiograph and B, ground section (8| M/D) showing a zone of hypo- 


calcification associated with a morpholcgic defect in the occlusal part of the enamel. 
nification, «60: reduced 1%.) 





1006 DARLING AND CRABB O. $..0.M., & 0. P. 
September, 1956 


5. The Cervical Region of the Enamel.—In the majority of sections, the 
cervical region of the enamel appeared in the radiographs to be less well eal- 
ecified than the rest of the enamel, but in some cases this may have been due 


to slight wedging of the section. 


A. 
Fig. 11—A, Radiograph and B, ground section showing a hypocalcified zone in the cervical 
region of the enamel. (|4 B/L.) (Magnification, x60; reduced 4.) 


A. 


Radiograph and 8B, ground section showing 
«190; reduced 4%.) 


Fig. 12.—A, dentinal tubules. (Magnification, 





\ tome? X-RAY ABSORPTION STUDIES OF DENTAL ENAMEL 1007 

In one section of an upper first premolar, a linear radiolucent zone was 
seen in the radiograph in the central part of the cervical enamel (Fig. 11). 
[his was situated in an area which appeared dark brown when the section 
was examined in transmitted light and which showed positive birefringence in 
polarized light. 

6. Other Differences in Calcification—In two sections, a lower first pre- 
molar and an upper third molar, differences in calcification were seen which 
appeared to correspond to the bands of Schreger. This type of variation was 
reported previously by Hollander and his co-workers.” 

It was also noticed that in a large number of the radiographs there were 
radiolucent lines corresponding to cracks and possibly ‘‘lamellae’’ in the 
enamel but, as no distinction could be made in ground sections between a 
erack and a possible ‘‘lamella,’’ no further comments on these appearances 
will be made at present. Where a crack exists in the enamel, there may be 
slight overlapping of the margins, which will produce a radiopacity and give 
rise to the erroneous conclusion that the crack or ‘‘lamella’’ contains some 
radiopaque material. 

In a few of the radiographs, it was noticed that variations in calcification 
corresponding to the dentinal tubules could be seen; an example of this is 


shown in Fig. 12. 
Discussion 


As the observations have been made on only 100 ground sections, the con- 
clusions that ean be drawn are necessarily limited. 

There would seem to be little doubt that enamel tufts are hypocalcified 
structures, but the degree of calcification and the extent of their organie con- 
tent could be assessed only by a quantitative investigation, which is outside 
the scope of this article. It may be of some significance that enamel tufts were 
apparently infrequent in the cervical region of the enamel, and that they 
seemed to oceur more commonly in molars and premolars than in incisors and 
canines. 

The zones of hypoealeification close to the amelodentinal junction, espe- 
cially of the type illustrated in Fig. 4, are of particular interest if, as seems 
probable, they represent faults occurring during the development and eal- 
cification of the enamel. We hope to investigate further the relationship of 
such faults to the pattern of calcification of the enamel. 

It has been shown that zones of hypoealcification in the body of the 
enamel may be associated with morphologic defects, and it is suggested that 
some linear zones near the surface of the enamel may also be related to mild 
degrees of hypoplasia. 


Since the teeth examined apparently were clinically sound, it is not pos- 
sible to associate the zones which occurred in relation to the enamel fissures 
and to the surface of the enamel with any clinical features. The distribution 
of the zones in various age groups and with reference to the site of the zones 
did not appear to be of any significance. With many of the zones there existed 
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features which were similar to those usually associated with dental caries, 
and it is very probable that these represent early carious lesions which were 






unrecognizable clinically. 










Summary 





1. One hundred ground sections of human dental enamel have been ex- 
BS 






amined by means of soft x-rays. 

2. Enamel tufts have been shown to be hypoealcified. 

3. Zones of hypoealcification have been found in relation to the amelo- 
dentinal junction, to the enamel fissures, to the surface of the enamel, and in 







the body of the enamel. 
4. Some zones of hypocaleification corresponded to appearances similar 







to the lesion in dental caries. 
5. Other zones of hypoealcification have been found in relation to morpho- 







logic defects in enamel. 
6. Variations in calcification, apparently corresponding to the bands of 





Schreger, were present in two of the sections examined. 
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EPULIS GRANULOMATOSA DEVELOPING INTO A CARCINOMA 
Report of a Case 
Victorino G. Viiua, D.D.S., M.S.D., ManiLa, PHILIPPINES 


A GIRL, aged 15 years, was admitted to the clinic complaining of a growth 
in the region of the upper right first and second molars. The growth was 
of about one year’s duration. Fig. 1 shows a sketch of the tissue mass. As 
shown, it not only covered the region of the first molar, but also extended 
over the buccal and occlusal surfaces of the second molar. On closure of the 
jaws or during mastication, the lower molars came in contact with the tissue 
mass, thus causing trauma and occasional bleeding. Fig. 2 is a radiograph 
showing three root fragments embedded in the tissue mass. Apparently, these 
root fragments belonged to the first molar which had been partly removed 
some time ago. Notice should be made of the resorption of the alveolar process 
in the region between the second premolar and the second molar. 


Tentative Diagnosis.—Epulis granulomatosa. The tissue mass was sur- 
gically removed and sent to the laboratory for microscopic examination. 


Microscopic Findings.—The specimen was about 4 em. long, 2.5 em. high, 
and 2.2 em. wide on the occlusal side. Imprints of the cusps of the lower molar 
were clearly visible on the occlusal side of the tissue mass. In certain areas 
on the occlusal side, the tissues appeared eroded. On the buccal side, the 
tissue was smooth but lobulated. A portion of the specimen, which included 
the buccal and occlusal sides, was prepared for histologic sections. 

Microscopic examination of the slides revealed the characteristic appear- 
ance of inflammatory hyperplasia. The formation of epithelial downgrowths 
was very marked. Heavy round-cell infiltration, mostly lymphocytes, was 
present particularly close to the epithelium. Blood vessels were quite numer- 
ous and seemed to run parallel with each other toward the periphery of the 
tissue mass. Abundant plasma cells were present close to the blood vessels. 
Wavy bundles of collagenous fibers were seattered here and there over the see- 
tion, with groups of fibroblasts generally present between the connective tissue 
fibers. The general picture seemed to substantiate the diagnosis of epulis 
granulomatosa. 

The significant findings in this particular case, however, are the changes 
taking place in the epithelial cells in some areas of the specimen. Fig. 3 shows 
an area close to that part of the specimen which has suffered from a consider- 
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Fig. 1.—A sketch of the buccal view and the occlusal view of the epulis granulomatosa. 
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Fig. 2.—Radiograph of the patient. Note the presence of three root fragments. They were 
found embedded in the tissue mass. Resorption of the alveolar process is evident. 
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Fig. 4. 


Fig. 3.—A certain portion of the specimen close to that part which has received con- 
siderable mechanical trauma. Note the outer cells of the epithelium undergoing necrosis and 
in the process of being desquamated. (Magnification, 120.) 

Fig. 4.—Higher magnification of a certain area of the epithelial downgrowth enclosed 
by a rectangle in Fig. 3. Note the abnormal size and shape of the cells in the supposedly 
prickle-cell layer and the absence of the typical basal cells and the basement membrane. 
Mitotic figures marked by arrows are present. (Magnification, 500.) 
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Fig. 6. 


Fig. 5.—An area further down than Fig. 4. Mitotic figure marked x. which is also pres- 
ent in the preceding illustration, may be used as orientation point. Note that the cells in the 
epithelial mass are becoming chromatic and appear to be undergoing various stages of mitosis. 
The peripheral cells appear to separate from each other as if preparatory to the invasion of 
the underlying connective tissue. (Magnification, 500.) 

Fig. 6.—Neighboring epithelial downgrowths, b, c, and d, showing similar carcinomatous 
changes. (Magnification, x120.) 
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able trauma. It may be noticed that the outer cells of the epithelium are 
undergoing necrosis and are in the process of being desquamated. Fig. 4 
shows a higher magnification of a certain area of the epithelial downgrowth 
enclosed by a rectangle in Fig. 3. The cells in the supposedly prickle-cell 
layer of the epithelium have assumed abnormal size and shape. The typical 
basal cells are not present, and it appears that there is no basement membrane. 
What we consider most significant is the presence of mitotic figures indicative 
of malignant growth. Further down from this area (Fig. 5) the epithelial 
cells are not only abnormal in size and shape, but are also becoming chromatic 
and seem to be undergoing various stages of mitosis. Notice may be made 
also of the cells at the periphery of the epithelial mass which show tendency 
to separate from each other as if preparatory to the invasion of the underlying 
connective tissue. We observed a similar condition in other neighboring 
epithelial downgrowths marked b, c, and d in Fig. 6. 

It appears that the carcinomatous changes are markedly evident in the 
epithelial downgrowths close to that part of the specimen which has been 
subjected to trauma. In some parts of the specimen, the epithelium appears 
acanthomatous but the cells appear to be normal. In other parts, the epithe- 
lium did not form epithelial downgrowths but the cells in the prickle-cell layer 
appear to separate from each other, thus widening the intercellular space with 
marked intercellular bridges. Some of the cells appear to be undergoing 
vacuolization. We were unable to observe a definite mitotic figure. Generally, 
the outer epithelial cells in these parts of the specimen appear parakeratotice. 


Comment 

It seems evident that the original causative factor for the development 
of this particular epulis granulomatosa is the mechanical irritation caused 
by the root fragments on the tissues. This was later aggravated by the re- 
peated trauma caused by the impact of the lower teeth on the tissue mass 
during closure of the jaws or mastication. If our interpretation of the 
microscopic findings is justified, the present case may be considered as further 
evidence of the significance of irritation as one of the important factors in 
the development of some types of malignant growth. 


The specimen was made available to us by Dr. Celso A. Bunag, Instructor in Oral 
Medicine and Oral Surgery, College of Dentistry, University of the Philippines. 
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Endodontics 


USE OF TRYPSIN INTRAMUSCULARLY AS PROPHYLACTIC 
MEASURE TO CONTROL INFLAMMATION FOLLOWING 
ROOT RESECTION 


A Preliminary Report 


SamueL J. Paut, D.D.S.,* ANp JAmMEs Napuicic, D.D.S.,* PHILADELPHIA, PA. 


Introduction 

NE of the postoperative complications of a root resection of the post- 
O resection-filling type is inflammation of the operative area. The amount 
of inflammation is usually governed by the duration of the operation, the 
type of retraction, the amount of bone removed, and the amount of curettage. 
This is one of the unfavorable reactions following root resections which has 
not been controlled too well in the past, despite prescribed applications of ice 
packs and other anti-inflammatory agents. 

It has been demonstrated that the enzyme, trypsin, administered paren- 
terally, has resulted in augmented thrombolysis. Theoretically, it activates 
a system of naturally occurring enzymes which cause rapid suppression and 
acceleration of the reversal of the signs and symptoms of acute inflammation.’ 

Trypsin has been used clinically to reduce inflammation which was al- 
ready evident.* In our study, we have attempted to use the enzyme to pre- 


vent anticipated inflammatory reaction. 


Clinical Study 


Since we wished to use a method which would be practical for the normal 
dental practice with ambulatory patients, we used only one dose of trypsin 
rather than repeated doses over a period of days. The dosage used in this 
study was 0.5 ¢.c., representing 2.5 mg. of trypsin in sesame oil.t The site of 
injection was either the deltoid or the gluteal muscle. A 1 ¢.c. tubereulin 
syringe was used with a 22-gauge needle. It is important that the needle and 
syringe be thoroughly dry and the injections given deep in the muscle. 


*Instructor, Department of Endodontics, Temple University School of Dentistry. 
;Parenzyme: The National Drug Company, Philadelphia, Pennsylvania. 
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The trypsin was given one-half hour preoperatively and the patients were 
routinely premedicated with 0.75 gr. Nembutal and 459 gr. atropine sulfate. 
The control patients were premedicated but were not given trypsin intramus- 


eularly. 


Postoperative instructions were given all patients with regard to 


eare of area, and Empirin compound with 0.5 gr. codeine if necessary for con- 


trol of pain was prescribed. 


instructed to apply ice packs to the area. 
The apicoectomy in all cases was performed under local anesthesia, using 


the postresection-filling technique. 
performed at the same sitting. 


postoperatively for examination and interrogation. 


Results 


When trypsin was used, the patients were not 


In some cases, multiple apicoectomies were 
All the patients returned twenty-four hours 


The results of preoperative injection of trypsin are shown in Table I. 


| SITE OF 
CASE NO, DOSE (C.C.) INJECTION 


TABLE I 


| INFLAMMATION | 


AFTER 24 
HOURS 





05 Deltoid 
0.5 Deltoid 
0.5 Deltoid 
05 Deltoid 
0.5 Gluteal 
0.5 Gluteal 
None — 
0.5 Deltoid 
0.5 Deltoid 
0.5 Deltoid 


hoe 


“ 


+ 
5 
6 
7 
8 


Yen) 
oS 


0.5 Deltoid 
0.5 Deltoid 
0.5 Deltoid 


None — 
0.5 Deltoid 
0.5 Deltoid 
None 
None 


None 
Slight 
None 
Moderate 
None 
None 
Moderate 
Moderate 
Slight 
None 


None 
Very slight 
None 


Considerable 
None 

None 

Slight 
Considerable 





OTHER REACTIONS 

None 

Slight pain 

-ain at site of injection 

Pain at site of injection 

None 

Tired, nervous 

Soreness at site of operation 

Pain at site of injection 

Pain at site of injection 

Slight pain at site of injec- 
tion 

-ain at site of injection 

Pain at site of injection 

Very painful at site of in- 
jection 

None 

Pain at site of injection 

Pain at site of injection 

None 

None 


Summary and Conclusions 

1. Diminution of postoperative inflammation was observed in those cases 
where trypsin was used preoperatively. 

2. In the fourteen cases in which trypsin was used, we could observe no 
inflammation in nine patients; three patients showed slight inflammation; and 
two patients showed a moderate amount of swelling of the lips and cheek. 

3. In the four cases in which trypsin was not used, one patient showed 
slight inflammation; one showed a moderate amount of swelling; and two had 
considerable swelling of the lips and cheek. 

4. The unfavorable side reaction of trypsin was pain at the site of injec- 
tion in the majority of the cases. This was not evident when the gluteal 
muscle was used as the site of injection. 
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Comment 
The above results would tend to indicate that trypsin is a valuable ad- 
junect as a prophylactic measure in the control of inflammatory reactions fol- 
lowing root resections. 
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Research 


THE EFFECT OF FLUORIDES ON DENTAL CARIES IN RATS AFTER 
SIALOADENECTOMY 


JAMES H. SHaw, Pu.D., Boston, Mass. 


HE injestion, by intact rats, of relatively high amounts of soluble fluorides 

in the drinking water or in the diet, after development of the molar crowns 
was complete, has been shown to cause significant reductions in the incidence 
of tooth deeay.’! Recently the postulate was advanced that this influence might 
be mediated through the salivary glands by reason of their stimulation by the 
fluoride ion.” * The correctness of this postulate is questioned because of data 
from experiments in this laboratory, where fluorides were administered to rats 
from which the principal salivary glands had been removed surgically. 


Experimental 

The subjects were offspring of the caries-susceptible strain of the common 
laboratory rat that is maintained in our laboratories. Throughout the repro- 
ductive cycle, the mothers of these rats were maintained on ration 100* to pro- 
duce offspring with a predictably high caries susceptibility and with a nutri- 
tional background comparable to that of subjects in earlier experiments re- 
ported from this laboratory. 

Fifty-eight weanling rats were used in the first experiment. These animals 
were distributed into six groups, which were comparable with respect to litter 
mate and sex distribution. The rats in the first three groups were maintained 
intact throughout the experiment. On the third experimental day, the rats in 
groups 4 to 6 were operated upon for removal of their parotid, submaxillary, 
major sublingual, and extraorbital lacrimal glands. Animals in groups 1 and 
4 received no fluoride supplement during the experiment. The rats in groups 
2 and 5 received drinking water to which had been added sufficient sodium 
fluoride to give a concentration of 15 parts per million (ppm) of fluoride. Three 
times a week the rats in groups 3 and 6 received a subcutaneous injection of as 
much fluoride as their litter mates obtained in drinking water. The solution 
used contained 300 ppm of fluoride in physiologic saline. This amounted to 
an average of 0.4 mg. of fluoride per 100 grams of body weight per day. 

From the Harvard School of Dental Medicine, Boston, Massachusetts. 


* These studies were supported in part by quemtes -in-aid from the eee: Foundation, 
Inc., and The Sugar Research Foundation, Inc., New York, New York 
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The sixty-seven weanling rats in the second experiment were distributed into 
six groups. The first three groups comprised carefully selected trios of rats of 
the same sex from one series of litters. The second three groups were com- 
posed of carefully matched trios from another series of litters. Two days after 
distribution into groups, the principal salivary glands of the rats in all six 
groups were removed. No fluoride supplement was given to the subjects in 
eroups 1 and 4. The rats in group 2 received drinking water to which sufficient 
sodium fluoride had been added to supply 15 ppm of fluoride. Litter mates 
in group 3 received daily subeutaneous injections of a sodium fluoride solution 
in amounts caleulated to equal that consumed by their litter mates in group 2. 
Animals in group 5 received a drinking water solution containing sufficient 
sodium fluoride to provide 30 ppm of fluoride. Rats in group 6 received daily 
subeutaneous injections of sufficient amounts of sodium fluoride to equal that 
consumed in the drinking water by their litter mates in group 5. The total 
amount given averaged 0.8 mg. of fluoride per 100 grams of body weight per 
day. 

All rats received ration 100 ad libitum throughout the ten weeks of the 
two experiments and were housed in individual sereen-bottom cages. Drinking 
fluid, whether tap water or water to which sodium fluoride had been added, was 
supplied ad libitum. At the end of each experiment, the rats were sacrificed 
under ether anesthesia. The heads were fixed in 95 per cent aleohol and pre- 
pared for evaluation of the incidence and extent of carious lesions, according 
to the scheme previously recorded by Shaw and his associates.° 


Results 
The average number of carious molars, the average number of carious 
lesions, and the average extent of carious lesions for rats in Experiment 1 are 
recorded in Table I. Sinee the experimental period selected for this trial was 


TABLE I. COMPARISON OF INFLUENCE OF FLUORIDE ADMINISTRATION BY MOUTH AND BY INJECTION IN 


INTACT AND IN SIALOADENECTOMIZED RATS 


is 








EXTENT OF CARIOUS 























FLUORIDE | | NO. OF CARIOUS MOLARS NO. OF CARIOUS LESIONS LESIONS 
suPPLE- | No. OF | AVER- ~ | AVER- AVER- 
MENT |. RATS AGE | SEM* | cRt AGE | SEM CR AGE | SEM | CR 
Intact Rats 
Fone 39 G — ; 2 ¢ —_— ” a= 
Non 8 3.2 0.9 SZ 1.6 3.3 1.0 i 1.4 7.0+ 1.9+ 1.9 
5 ppm F110 15 006 7S 0.2 16 06 “S02 8 27+ 07+ “S11 
in H,O Sf SY SY 
Injection 10 3.0 0.4 = 2.1 3.1 0.4 * 2.1 4.4+ 0.7+ ~~ 1.7 
Sialoadenectomized Rats 
None 10 10.8 0.6 74 3.6 24.4 1.3 7 3.1 76.7+ 6.0+ 7 3.5 
15 ppm F110 75 #07 “S06 171 20 “S13 456+ 66+ ”S 09 
in H,O SY SY SZ 
Injection 10 «6 104i ZN BR 885) ZN 26) 706+ = 8.B+ ZN 84 
*SEM Standard error of mean. 7 
7CR Critical ratio. The critical ratio is the ratio of the difference between two means to 


the standard error of the difference between the means, Wherever the critical ratio is less than 
.0, the difference between the means is considered to be statistically insignificant; from 2.0 to 
-.9, moderately significant; 3.0 or higher, highly significant. The criss-cross lines in the above 
table connect pairs of data that are being compared for the critical ratio test of significance. 
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based on the optimum duration for the sialoadenectomized rats, the amount of 
tooth deeay in the intact rats in groups 1 to 3 is very low. In addition, a high 
degree of variation was noted among rats in the control group. However, a 
slight trend toward a caries reduction was noted among rats receiving 15 ppm 
of fluoride in the drinking water, as expressed by each of the three criteria, but 
this trend was not statistically significant. Among animals of group 3 given 
fluoride by injection, the dental caries experience was slightly lower than for 
litter mates in group 1, but the differences between the groups were so small 
as to be of doubtful importance. Among the sialoadenectomized rats in groups 
4 to 6, the ingestion of 15 ppm of fluoride in drinking water caused highly 
significant reductions in the incidence of tooth decay. However, approximately 
the same amount of fluoride given by subeutaneous injection did not cause a 
significant reduction in incidence of tooth decay, although there was a slight 
trend toward a reduction. Mild enamel fluorosis was observed in the newly 
formed portions of the incisors in the intact and operated rats that received 
fluoride in the water or by injection. 


FLUORIDE ADMINISTRATION BY MOUTH AND BY INJECTION 
AFTER SIALOADENECTOMY 


COMPARISON OF INFLUENCE OF 
To Rats 


TABLE II. 








EXTENT OF 
FLUORIDE NO, OF CARIOUS LESIONS CARIOUS LESIONS 





SUPPLE- 
MENT 


| NO. OF | AVER- | 
| | SEM* 1R 


RATS AGE 


NO. OF CARIOUS MOLARS 


: | AVER- 
AGE 


SEM | CR | 


AVER- 
AGE 


| 


SEM CR 





None 


9 11.8 


0.2 x 23.9 


1.3 


7.9 


80.2+ 


7.0+ 6.9 


15 ppm F 9 6.1 0.7 2. 9.: 1.3 1.5 24.1+ 4.3+ 1. 


in H,O 
Injection 


| 

| 
a 
ie 
ed 
-~ 


4.3 


8.1 64.2+ 8.2+ 


None 88.14 


30 ppm F 1.9 4 4.1 2. of 3.9+ 
in H,O 
Injection 12 83 s © ws 


*SEM = Standard error of mean. 
7CR = Critical ratio. 


44.7+ 





The results of Experiment 2 are recorded in Table II. The incidence of 
tooth decay among control groups 1 and 4, although representing different 
litters, were very closely alike. The ingestion of 15 ppm of fluoride in drink- 
ing water again caused a striking reduction in the incidence of tooth decay. 
The percentage reduction in each of the three criteria was slightly greater than 
for the comparable operated group in the first experiment, but was very similar 
to the reduction caused in the first experiment by injestion of the same concen- 
tration of fluoride by intact rats. The injection of sodium fluoride to provide 
comparable amounts of fluoride did not cause a significant reduction in tooth 
decay, although there was a slight trend toward a reduction comparable to that 
observed in the first experiment. The rates of growth and the final body weights 
were not altered by these amounts of fluoride in drinking water or by injection. 
Mild enamel! fluorosis was observed in the newly formed regions of the incisors 
in the rats in groups 2 and 3. 





Vian 9 EFFECT OF FLUORIDES AFTER SIALOADENECTOMY 1021 

The ingestion of drinking water containing 30 ppm of fluoride resulted 
in approximately a 90 per cent reduction in the incidence of tooth decay. The 
average rate of growth and the average final body weight of the rats in this 
vroup were about 10 per cent below those of the control group. The rats that 
received the injection of a comparable amount of fluoride subeutaneously showed 
modest but statistically significant reductions in the incidence of tooth decay. 
These rats were appreciably penalized by this level of fluoride injection. Their 
growth rates and final body weights were 35 and 26 per cent lower, respectively, 
than the control rats. Small abscesses found at the injection sites were not 
unexpeeted, in view of the 300 ppm of fluoride concentration in the injection 
solution and the relatively large volumes injected. Moderately severe enamel 
fluorosis was observed in the portion of the incisors formed during the experi- 
ment with the rats in groups 5 and 6. The amount of fluorosis was comparable 
for rats that received the fluoride in drinking water and for those that re- 
ceived a similar amount by injection. 

In both experiments, the percentage reductions in dental caries caused by 
fluoride ingestion in drinking water were approximately comparable for the 
first, second, and third molars. This was of interest due to the appreciably 
more recent eruption of the third molars into the oral cavity and would sug- 
gest that the influence of the fluoride ingestion was not mediated by any process 
involving the posteruptive maturation of the teeth. 


Discussion 

These data clearly indicate that the influence of fluoride ingestion at rela- 
tively high levels, after development of the molar crowns was complete, occurred 
in the absence of major salivary glands. Indeed, the percentage reduction in 
dental caries promoted by drinking water containing 15 ppm of fluoride was 
in the same range for both intact rats and rats from which the principal salivary 
glands had been removed. 

Rathje? and Muhler and Shafer* have postulated that this postdevelopmental 
fluoride effect resulted from a primary stimulation of the thyroid gland, a 
higher metabolic rate, and a greater salivary flow. In the present experiments, 
the minor sublingual glands and the glands of the buccal mucosa were present 
and may have hypertrophied to some extent in partial compensation for the 
missing glands. A similar compensatory hypertrophy has been shown to exist 
among the major salivary glands when more than one pair have been extir- 
pated.© However, any attempt at compensation by the minor sublingual glands 
and the mucosal glands, if such a process does exist in these organs, must have 
been relatively small in view of the much greater dental caries experience among 
the sialoadenectomized rats in group 4 of Experiment 1 than in their intact 
litter mates in group 1. The possibility that thyroid stimulation of these minor 
sourees of saliva by fluoride ingestion could cause striking reductions in dental 
caries incidence seems remote but cannot be entirely eliminated. Obviously, this 
is an area in which there is real need for definitive information. 

The inability of the injection of 0.4 mg. of fluoride per 100 grams of body 
weight per day to cause a significant reduction in the incidence of experimental 
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dental caries in the rat corroborates the earlier studies of Arnold and McClure,’ 
where a total of 0.5 mg. of fluoride was injected per day over the eighty-seven- 
day period. This is an interesting observation in connection with the studies 
herein, both because fluoride administration by this route was capable of caus- 
ing enamel fluorosis in the developing incisors and also because it probably 
would be as capable of thyroid stimulation when given by this route as by 
mouth. Although the rats that received twice this amount of fluoride per day 
had a significantly lower dental caries experience than their control litter 
mates, this reduction may not have been entirely, or even partially, attributable 
to the injected fluoride. In the first place, the rats in this group were sufficiently 
penalized by the local injury from the high concentration of the injection solu- 
tion that reduced rates of growth and possibly reduced food consumption were 
observed. The latter influence has been shown to cause reduced dental caries 
incidence, independent of any other concomitant factor.° Second, sufficient 
fluoride may have been obtained by the rats in cleaning the abscesses at the 
injection sites to influence the caries incidence by reason of the oral contact. 
On the other hand, some or all of the caries reduction may have been due to the 
injected fluoride, since the average level used over the whole experimental period 
was more than double the level used in Arnold and McClure’s experiment. 

Since all epidemiologic surveys indicate that the greatest importance of 
fluoride ingestion occurs during the formation of the teeth, the studies in this 
article are believed to be irrelevant insofar as any knowledge of the mode of 
action of fluoride in man is concerned.* The results of the present experiments 
suggest that the posteruptive influence of high doses of fluoride in rodents has 
oceurred by reason of the contact of the erupted teeth with the fluoride solutions 
during their passage through the oral cavity. 


Summary 

One hundred twenty-five rats of a ecaries-susceptible strain were used to 
study the mechanism by which a posteruptive influence of fluoride administra- 
tion upon dental caries incidence is mediated. Intact and sialoadenectomized 
rats had similar reductions in dental caries incidence when the drinking water 
contained 15 ppm of fluoride. A still greater dental caries reduction in sialo- 
adenectomized rats was observed when 30 ppm of fluoride was ingested in the 
drinking water. Comparable reductions in dental caries incidence were not 
observed when the same amounts of fluoride were injected subcutaneously. This 
posteruptive fluoride influence appears to result from a contact of the fluoride 
solution with the external surfaces of the teeth. 
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Professional News Items 


Tufts University School of Dental Medicine 


The following postgraduate courses are announced: 

DPG. 102. Clinical Endodontics. Monday through Friday, March 25-29, 1957. Tu- 
ition, $150.00; class limited to twelve. Dr. Ralph F. Sommer, Professor of 
Dentistry, University of Michigan. 

DPG. 702. Crown and Bridge Prosthesis—Participation Course. Six days, March 
6, 7, 18, 14, 20, and 27, 1957. Tuition, $200.00; class limited to eight. Dr. R. 
Sheldon Stein, Boston, Massachusetts, 

DPG. 801. Occlusal Equilibration in Children and Young Adults. Wednesday 
through Friday, June 5-7, 1957. Tuition, $100.00; class limited to twelve. Drs. 
Edward T. Fischer and Herbert I. Margolis, with guest clinician Dr. Clyde H. 
Schuyler. 

DPG. 804. The Diagnosis and Treatment of Temporomandibular Joint Disturbances. 
Wednesday through Friday, April 3-5, 1957. Tuition, $100.00; class limited to 
fifteen. Dr. Sidney E. Riesner, New York City. 

DPG. 502. Clinical Dentistry for Children. Tuesday through Thursday, June 18-20, 
1957. Tuition, $75.00; class limited to twelve. Dr. Maury Massler, Professor 
of Pedodontia, University of Illinois School of Dentistry. 


University of Pennsylvania 

The following postgraduate courses will be offered: 

Endodonties. Starting Oct. 10, 1956, and meeting one day per week for eleven weeks. 
Dr, Louis I, Grossman. This course is planned to give the practitioner clinical experience 
in endodonties. 

Endodonties Teachers’ Course, Sept. 10-12, 1956. Dr. Louis I. Grossman. This course 
is designed for teachers and clinicians in the field of endodonties. 

Esthetic Variations in Jacket Crown and Bridge Restorations Involving Periodontal 
Lesions. Oct. 8-10, 1956. Dr. Charles L. Pincus, Beverly Hills, California. This course will 
cover the technical procedures emphasized in multiple jacket crown and bridge restora- 
tions, with special emphasis on esthetics. 

Dental Assistants’ Course. Starting Oct. 24, 1956, and meeting two evenings per 
week for fifty-two class periods. Dr. Jules E. Kneisel. The purpose of this evening course 
is to present an over-all survey covering most aspects of dental science and practice as an 
introduction to the field of dentistry. 

Advanced Practices in Functional Treatment. Nov. 12-16, 1956. Dr. Ernest R. 
Granger, This course is designed for those who have taken previous courses with Dr. 
Granger and desire more advanced practical information. 

Periodontal Therapy. Dec. 10-14, 1956. Drs. Henry M. Goldman and D. Walter Cohen. 
The objective of this course is to acquaint the practitioner with the importance of perio- 
donties in the general practice of dentistry. 
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Dentistry for Handicapped Children. Dee. 12-16, 1956. Dr. Manuel M. Album. The 
\bjective of this course is to acquaint the practitioner with the importance of periodonties 
n the general practice of dentistry. 

For further information, write to Postgraduate Courses, School of Dentistry, Uni- 
versity of Pennsylvania, 4001 Spruce St., Philadelphia 4, Pennsylvania. 


American Academy of Dental Medicine Announces Mid-Annual Meeting 


The eleventh mid-annual meeting and luncheon will be held at the Hotel New Yorker 
in New York City on Sunday, Dec. 2, 1956. 

The afternoon session will be devoted to a symposium on “Recent Concepts on the 
lfemporomandibular Joint in Relation to Fixed and Removable Dentures and Roentgeno- 
graphic Interpretation.” 

All members and interested dentists and physicians are cordially invited to attend. 
For further information, write to Dr. A. Reiner, Chairman, 114-01 201st St., St. Albans 12, 
New York. 


American Academy of Periodontology 
The annual meeting will be held at the Claridge Hotel in Atlantic City, New Jersey, 
Sept. 27 to 29, 1956. 
The program will be of great interest to periodontists. 
Registration will begin Wednesday evening, September 26. Members of the American 
Dental Association and foreign dental associations are welcome. There will be a nominal 


registration fee. 


General Anesthesia in Dentistry 


\ course of lectures and demonstrations (including student participation) in the 
field of general analgesia and anesthesia will be presented by Loyola School of Dentistry, 
Chicago. The course, commencing in October, will be given on a part-time basis over a 
period of three months. The study will include both clinic and hospital operating room 
service. For further information contact Chairman, Department of Postgraduate Studies, 
Loyola University, 1757 W. Harrison Street, Chicago 12, Illinois. 
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Abstracts 


of Current Literature 


ORAL PATHOLOGY 


Adenocarcinoma of the Parotid Duct. T. E. Beyer, J. R. Blair, and P. K. Hamilton, Jr. 

Arch, Otolaryng. 63: 196, February, 1956. 

A middle-aged white woman complained of a painful lump of several months’ dura- 
tion in the left cheek. In November, 1934, an area of mucosa measuring 1.5 em. was 
excised. The pathology report was adenocarcinoma. Radium therapy was given follow- 
ing surgery and the patient had no recurrence in twenty vears. 

A second case, a woman aged 58 years, was seen in 1955 with the complaint of a 
painful swelling in the right cheek of only a few days’ duration. Examination disclosed 
a hard, tender mass about 2 cm. in diameter in the substance of the right eheek. Probing 
of Stensen’s duct brought a discharge of blood. There was no evidence of a stone. 

The hard mass was excised while the patient was under general anesthesia. Post- 
operative convalescence was uneventful. 

The pathologic report was adenocarcinoma of Stensen’s duct. 
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These cases were reported because the parotid duct is not a common site for malig- 


ancies. 


= & ©. 


Solitary Bone Cysts. J. E. Miles and G. A. Degenshein. Am. J. Surg. 91: 170, February, 

1956. 

In an active bone clinic at a large hospital, fifty-two cases of solitary bone cysts 
were collected in a twenty-six-year period; one of these cysts was in the mandible. 

Case Report: “M. K., a forty-three year old man, had a solitary bone cyst in the 
mandible. The patient was treated with intraoral splints and a Barton bandage. Surgical 
eradication of the cyst was refused.” 

In the cases studied, all patients had a bone survey and chemical studies, and in 
no instance were other cysts or disturbances in calcium metabolism found. 


a & 


Myxoma of the Mandible. A. C. Brewer and J. H. Johnson. Brit. J. Surg. 43: 525, 


November, 1955. 


A case is reported of a 24-year-old woman who had a painful swelling in the left 
side of the mandible which had been present for three months and was slowly increasing 
in size. 

The radiograph disclosed a multilocular cystic tumor which was thought to be 
either an osteodostoma or an adamantinoma. Skeletal x-rays were negative. 

At operation, a soft mucoid material was curetted out and histologic examination 
revealed a relatively acellular myxoma. 

There was a recurrence of the tumor and a second operation was performed in 
which the hody of the mandible was resected and a bone graft was inserted. 

Follow-up showed the patient with no recurrence of the tumor, no disability, and 


with an excellent cosmetic effect. 
2. 2. 


Adamantinoma. W. G. Holdsworth and N. L. Rowe. Brit. J. Surg. 43: 255, November, 1955. 

A case is presented in which there was an immediate replacement with a tantalum and 
acrylic prosthesis following resection of the affected area of the mandible. 

The patient was a male, aged 63 years, who said the painless swelling at the angle 
of the left mandible had been present for one year. 

Roentgenograms demonstrated a multilocular radiolucent area of bone destruction at 
the angle of the mandible on the left side. A provisional diagnosis of adamantinoma was 
made. 

The patient was treated surgically by resection of the tumor and immediate replace- 
ment by a prefabricated allelograft of tantalum and acrylic resin. 

3y careful clinical and radiographical measurements a half mandible of the “girder- 
type” construction was made in the dental laboratory from sheet tantalum of 2 mm. gauge 
thickness. The trough between the sides of the “girder” was filled with clear acrylic 
resin in order to avoid a dead space. The prosthesis was attached to the bone by tantalum 
wire. Penicillin 500,000 U. and streptomycin 0.5 g. bid. were given for 5 days. 

Postoperative check-up two years after surgery was excellent. 

%. dC. 


Leucoplakia of the Nasal Septum. E. H. Jones. Arch. Otolaryng. 63: 290, March, 1956. 


Leucoplakia of the nasal septum was found in a 67-year-old white male. The patient 


never used tobacco and had a negative serology. 
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The patient complained of a small amount of bleeding from the nose on several 

occasions but it was quickly controlled. The clinical diagnosis of leucoplakia was made 
and confirmed by the laboratory. 

Path. Report. “Microscopic: Sections of the specimen from the nasal septum show 

a slightly inflammatory fibrous connective stroma covered over by epithelium. The epi- 

thelium in the central portion of the specimen is a thickened and typically leukoplakic 

type of squamous epithelium characterized by slight to moderate hyperkeratosis and some 


acanthosis. ... 
“Diagnosis: Leucoplakia of nasal septum.” 


ORAL SURGERY 


The Use of a Transmaxillary Bar in Fractures of the Maxilla. R. E. Shands. Am. .J. Surg. 
91: 106, January, 1956. 


A Kirschner wire is drilled through from cheek to cheek in order to hold in position 
the fractured parts that are reduced manually. This procedure is done as soon as possible 
after injury and before edema has reached its height. The wire traverses both maxillary 
sinuses and the cartilage of the nasal septum or the perpendicular plate of the ethmoid 
or volmer. 

The level of placement of the wire is determined by the level and displacement of 
the fragments, and can be placed anywhere below the rim of the orbit to the hard palate. 

If upward traction is required, it can be done by using a bow pulley and traction, 
or by a head and neck cast with wire hooks incorporated to accommodate rubber bands 
to wire. 

Two cases are reported in which this appliance was used—one patient a 17-year-old 
boy with a depressed fracture of the right malar process and the other was a 26-year-old 
woman who had a downward fracture of the bones of the face including the lower rim of 
the orbits. 

Antibioties are given while the patient is in the hospital and are continued for two 
weeks after discharge. 

=. 2. o> 


Classification and Treatment of Temporomandibular Joint Problems. J. B. Costen. Ann. 
Otol., Rhin. and Larvng. LXV P. 35, March, 1956. 


Diseases of the temporomandibular joint may develop from an accidental movement 
of the lower jaw, such as a blow to the jaw or a vawn, produces enough irritation within 
the joint, trismus and otalgia ensue. The treatment is external elastic splinting, local 
heat and sedative drugs. 

If the joint changes are secondary to long-standing malocclusion and improper action 
of the condyle, irreversible changes in the meniscus, cartilage and bone structures of the 
joint occur. These tissues cannot be improved, but restoration of balanced occlusion usu- 
ally removes the source of stress and damage, so that pain and trismus are relieved. 

There is still another group, about 15 per cent that do not respond to rest or bite 
correction. 

Twenty patients received hydrocortisone injections into the temporomandibular 
joints. All but one reported partial or complete relief of pain. 

Surgical treatment of the temporomandibular joint is directed mainly to relief of 
painful crepitus, or to ankylosis of the joint. 


a a. Ge 























Editorial 


The Seventy-fifth Anniversary of the Institute of Dental Medicine 
of the University of Geneva 


N JULY, 1881, the grand council of the Republic and Canton of Geneva, 

Switzerland, voted to establish a state institution which became the “Ecole 
dentaire de Genéve.’’ Thus, to this institution of Geneva goes the reputation 
of being the first official dental school in Europe. The idea was prepared and 
fostered by a French physician, Dr. Gaspard Guillot, who had taken refuge in 
(ieneva because of the events of the French Revolution of 1871. Practicing 
the art of dentistry, in 1874 he was asked by the newly formed medical faculty 
of the University of Geneva to give a course in ‘‘Medicine and Dental 
Surgery.’’ Later he convinced the authorities of the necessity of creating a 
special school for the education of practitioners of the dental art. The De- 
partment of Education was put in charge of the new enterprise and a diploma 
was devised to legalize officially the right to practice. Regulations regarding 
a program of study and examinations to obtain said diploma became the object 
of a Swiss law in 1888. 

Professor Camille Redard became responsible for the further development 
of the school, since Dr. Guillot left to found the dental school of Lyon, France. 
Redard was not only an excellent clinician and able operator, but also a man 
in whom a sense of psychology was well developed. At a time when neither 
local nor general anesthesia was available, he introduced the use of a music 
box with a repertoire designed to charm the patient through the acoustic 
centers, and also took recourse to the use of a blue light to make the dental 
interventions no more disagreeable to the patient than necessary. He also 
created, in 1887, the first dental periodical of Switzerland, the Revue et Archives 
suisse d’Odontologie. 

After many innovations and the participation of several graduates of Amer- 
ican dental colleges in the teaching of operative dentistry, the school developed 
through the important role which was played by Professor Charles Eternod. As 
chairman of the Department of Embryology and Histology at the School of 
Medicine, he introduced a course in “normal stomatology” and was mainly re- 
sponsible for the raising of the niveau of dental education. With new courses 
added, such as biochemistry, surgery, radiology, bacteriology, rhinology, materia 
medica, and orthodontia, the Institute, in 1918, became attached to the Uni- 
versity of Geneva. 
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A new epoch began in new surroundings which consisted of a new build- 
ing and the reorganization of the staff under Professor F. Pfaeffli. After 
having been dispensed for fifty years in the old building, the instruction of the 
dental students was transferred in 1932 to a new place in the quarters where 
the University clinics had been erected. In 1941 the academic standing of 
the professorial staff was elevated when the temporary director of the In- 
stitute was admitted to the medical faculty. Since then, still more important 
changes have taken place—a subsidiary dental clinic, a school dental clinic, 
and a number of research laboratories have been added, and the staff is look- 
ing forward to a further enlargement and development of the Institute. 








Professorial staff of the Institute of Dental Medicine, University of Geneva. 
Left to right: L. J. Baume, F. Ackermann, E. Fernex, A. J. Held, and J. N. Nally. 


The teaching staff, augmented by many assistants, consists of Professor 
KF. Ackermann, head of the Service of Prostheties; Professor A. J. Held, head of 
the Service of Oral Surgery and Periodontia; Professor E. Fernex, the acting 
(lirector of the Institute and head of the Service of Orthodontics and Pedo- 
donties; and Professor J. N. Nally, chief of the Crown and Bridge Service. 
Professor Louis J. Baume, formerly assistant professor of dental medicine at 
the College of Dentistry of the University of California, is now the head of 
the Service of Operative Dentistry and Dental Pathology. 

The celebration of the seventy-fifth anniversary was held in the ‘‘Aula”’ 
of the University on June 23, 1956. After an address by the Rector of the 
University and the president of the Department of Public Instructions, speeches 
followed by Professor A. J. Held, the past director of the Institute; Dr. W. 
Rittmann, president of the Swiss Odontological Society ; and Dr. M. Neyroud, 
president of the Geneva Dental Association. In his address on ‘‘The Develop- 
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ment of Dentistry in Its Relationship to Medicine,’’ Professor Baume pleaded 
for the creation of an independent odonto-stomatological faculty according 
to the American and Scandinavian pattern. 

Honorary doctorates were given to Professor F. Chompret of Paris, Pro- 
fessor R. Boisson of Bruxelles, and Dr. A. Roos of Basle. 


K. #. f. 











Operative Oral Surgery 


THE RATIONALE OF MANAGEMENT IN ORAL SURGERY 
PROCEDURES ON DIABETICS 


Everett E. Howarp, M.D.,* anv Ropert H. Maruerre, M.S.D., D.D.S.,** 
Kansas Crry, Mo. 


T HAS been estimated that the number of known diabetics in the United 

States is between 660,000 and 1,000,000.2. The increase in the prevalence 
of the disease as the result of general aging of the population, earlier and 
more accurate diagnosis, and lengthening of the lifespan of the diabetic has 
stimulated dental interest in the oral manifestations and the dental aspects 
of diabetes mellitus. Oral surgery on the diabetic poses special considerations 
as to surgical management, anesthesia, and prevention of complications. It 
is well known that in the presence of additional systemic or local pathology, 
underlying diabetes may become uncontrolled. With the clearly delineated 
responsibility of the oral surgeon as to total patient care, it is of paramount 
importance that the dentist acquaint himself with the fundamentals of medi- 
cal management of those diabetic patients requiring oral surgery procedures. 
While it is true that the treatment of diabetes is the sole responsibility of the 
internist, this fact does not alter the concept that intelligent consultation and 
request for treatment of dental patients is proportionate to the medical evalua- 
tion assessed by the dental practitioner. 

With these factors in mind, we will, in part, outline the pre- and post- 
operative management of diabetes mellitus as illustrated by a series of five 
eases in which patients required complete dental extractions under a general 
anesthetic. Second, our choice of anesthesia, type of surgery, and. prevention 
of complications, while offering no panacea for treatment, may assist others 
in the rational treatment and understanding of the problems confronting the 
dental patient afflicted with diabetes. 

Ideally, a plan for management during and after surgery should offer a 
system for simple, rapid, but effective control. Textbooks’ deal with general 
principles involved in diabetie control, but offer little specific information. 
Articles are often conflicting in methods of management; for example, Shapiro 
and Fenske’ give protamine zine insulin, while others* give equally divided 


*Medical resident, Kansas City General Hospital, Kansas City, Missouri. 
‘ **Major, DC, USA; Resident in Oral Surgery, Kansas City General Hospital, Kansas 
City, Missouri. 
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feedings and unmodified insulin prior to surgery. Recently the effective con- 
trol of severe diabetes has been augmented by the advent of NPH* insulin. 
in order to keep in mind the role of different insulin preparations, the action 
of various insulins now on the market is shown in Table I. One can readily see 
that the internist’s choice of insulin plays a vital role in the effective manage- 


ment of the diabetie patient undergoing surgery. 


TABLE I 


DURATION OF 


INITIAL INTENSITY _ 











OF ACTION ACTION 
TYPE YEAR ( HOURS ) (HOURS) ——__ 
1. Regular 1922 1-2 6 
2. Crystalline 1936 1-2 7 (Quick ) 
3. Protamine zine 1936 0-12 26-48 (Slow) 
4. Globin 1939 8-10 12-24 
5. NPH 1950 8-10 26-30 (Medium) 


It should be reealled that the action of insulin regulates the deposition of 
carbohydrates, obtained from the carbohydrate body pool, into glycogen, 
found in the liver and musele. Prior to insulin metabolism, carbohydrates, 
proteins, and fats are modified by the enzymes, adenosine and hexokinase. 
This action also regulates glucose released by the adrenals and conversion of 
energy into fatty tissue.? As shown in Table I, different preparations act 
with varying degrees of time and intensity. All insulins are good, but NPH 
is most universally used at present in all cases except diabetic coma, where a 
quicker-acting preparation is necessary. The amount of insulin varies with 
the severity of diabetes, the diet, and exercise. The advantage of NPH is 
reflected by the need for only one injection per day (unless supplemented by 
regular insulin). The patient changes diet to conform with rise in insulin 
curve, thus permitting more accurate home control. 

It must be realized that the diet is the keystone about which diabetic 
management is built. The number of available types of diabetic diets is great ; 
however, the first procedure in determining the diet is to decide upon the 
required number of ealories. Caloric allowance is conveniently expressed as 
calories per kilogram or as ealories per pound of body weight. For basal 
requirements 20 ealories per kilogram is the customary allowance.’* After a 
basal diet has been established, patients are maintained on this diet, with or 
without insulin preparations, unless coma exists. When coma occurs, the pa- 
tient must be vigorously treated with intravenous fluids and regular fast-act- 
ing insulins. The urine sugar is checked at half-hour intervals until it be- 
comes sugar- and acetone-free. The practice of giving normal saline intra- 
venously initially is thought best by some; others feel that glucose and insulin 
together should be given initially. 

Due to the perfection of dental surgery, many internists tend to disparage 
the importance of mutiple tooth extractions as a significant surgical opera- 
tion. We must not be lulled into a false sense of security. The mutiple ex- 





“NPH insulin (Neutral Protamine Hagedorn) is a neutral, crystalline, protamine zinc 
insulin which acts more promptly in reducing the blood sugar than protamine zinc insulin; the 
blood sugar lowering effect persists for at least twenty-four hours. 
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traction of teeth under a general anesthetic can yield a high morbidity, and 
even mortality. The hazards of unwarranted blood loss, surgical shock, 
‘*stress syndromes,’’ anesthetic complications, and injudicious operative man- 
agement are always present. With careful preparation, antibiotic therapy, 
and parenteral feedings, fatalities seldom occur; however, surgery on diabetic 
patients requires even more attention and should never be undertaken with- 
out full knowledge of the factors which favor surgical success. These factors 
are: (1) early diagnosis and early decision to operate; (2) for patients not 
requiring urgent surgery, adequate control and availability of necessary 
blood; and (3) the diet should be adjusted to the surgical requirements.* It 
is a great advantage to store carbohydrates in the body, particularly to fill 
the liver with glycogen before surgery. The patient should be fed up to 
within twelve hours before the operation begins. One should never fast a 
diabetic patient before surgery, and food should be administered as soon as 
possible after anesthetic recovery. 

The problem of malnutrition and hypoproteinemia in diabetics has long 
been recognized as a significant cause of delayed wound healing. Usually 
this is adequately determined by serum protein levels. Pre-operative build-up 
should also inelude mutiple-vitamin therapy, particularly B,, C, and B com- 
plex. Correction of additional deficiencies often requires plasma equilibration 
of salt and water balance. If time permits before surgery, no alternation in 
the essential dietary plan should be necessary. Diet must be kept to 20 to 25 
calories per kilogram and should include a minimum of 0.66 plus 1.25 grams 


protein per kilogram. When dealing with infections, an overvigorous attempt 
to make the urine sugar-free should not be made before operation. <A slight 
amount of urine sugar demands careful regulation of insulin control and a 
urine free of sugar might possibly lead to overdosage and insulin shock dur- 


ing surgery. 

In considering insulin and its action in the diabetic patient before surgery, 
it is important to schedule the surgery early on the operative day. If insulin 
is used regularly, it is advised that the same number of units be given in 
twenty-four hours at the time of operation but they should be divided into 
smaller and more frequent doses, irrespective of meals. Some’ believe that on 
the morning of the operation approximately one-half the usual dose of insulin 
should be given prior to surgery; regular insulin is given only according to 
glycosuria. Small doses are given until the tolerance of the patient is reached. 
During convalescence and in the presence of sugar-free urine, determination 
of insulin requirements-is made by omitting or reducing a single dose—usually 
the morning dose first, then the evening dose. These alterations are some- 
times confusing to the student, and perhaps ean best be understood by study- 
ing the following condensation of the medical management as adapted by 


Rolland’: 
Pre-operative preparation: 
If the patient has been on PZI, over 20 units, this was rearranged in order to 
give regular insulin two days before surgery. If patient was taking less than 20 units, 
regular insulin was substituted on day of surgery. 
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Day of surgery: 

Supplementary feeding with glucose and orange juice or I.V. glucose. Patients 
controlled by diet without insulin were given 12 units regular insulin at time of feeding, 
four hours preoperatively. 

Postsurgery: 
[.V. glucose in lieu of normal feeding. Soluble insulin used unti! normal diet 


possible, then conversion to PZI. 


It was believed that this approach to the management of the surgical patient 
with diabetes helps prevent ketosis in the postoperative period and avoids 
hypoglycemia during anesthesia with long-acting insulin. 

In the careful management of the diabetic patient under general anes- 
thesia, several factors are to be considered. The vital problem, of course, is 
the prevention of anoxia and the choice of an anesthetic agent. Obviously, 
a local or spinal anesthetie is preferred, but if local anesthesia is contraindi- 
cated, and since a spinal cannot be used in oral surgery, an inhalation type 
of anesthesia may be the second choice. When choosing a general anesthetic 
agent, it should be reealled that chloroform is objectionable because of pos- 
sible liver damage and therefore is not administered to diabetic patients. The 
use of ether previously depended upon the severity of the diabetes but, with 
the use of insulin, it can be used. However, studies have shown that ether 
tends to increase the blood sugar level. Chloroform, morphine, urethane, and 
clyeopropane all cause hyperglycemia. Pentothal sodium given intravenously 
in clinical doses on normal patients has little or no effect on blood sugar levels 
when used in conjunetion with oxygen or nitrous oxide and oxygen.’ 

The many facets of medical management of diabetic patients requiring 
surgery are perhaps best illustrated by a brief review of five cases treated by 
the medical and dental services of Kansas City General Hospital. The first 
case is reported in detail to demonstrate the routine history and physical and 
laboratory data necessary on all patients within this series. This factor alone 
warrants hospitalization of diabetic patients requiring surgery. The other 
four cases are presented in abbreviated form to avoid needless repetition of 
noncontributory information. At surgery, in all cases anesthesia was induced 
with 0.4 per cent intravenous drip Pentothal sodium. By the nasal-endo- 
tracheal technique, in conjunction with 2 to 6 ¢.e. of curare, the patients were 
carried on nitrous oxide and oxygen. Throughout the procedure, 500 ¢.c. of 
) per cent glucose in water was given. Routine preoperative therapy included 
antibioties and vitamins C and B complex. 

Case 1.—A 29-year-old white woman was admitted via the emergency room on Aug. 
15, 1954, complaining of severe pain in the teeth and presenting a history of several epi- 
sodes of gingival bleeding within the past month. Preliminary questioning revealed that 
the patient had had difficulty in the past’ with dental extractions and other major surgery 
due to a long history of periodic treatment for diabetes. The patient had been on 40 
units of NPH daily and was extremely apprehensive and uncooperative. Emergency treat- 


ment of the chief complaint consisted of topical application of oil of cloves over a carious 
lesion in the lower left canine and the use of Empirin compound for sedation. 
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After admission, the patient’s medical history was reviewed. It was noted that 





previous hospitalization was as follows: 
1. Cellulitis and dental extractions. 
2. Term pregnancy with anti-partum death of fetus. 
3. Incomplete abortion. 
4, Uncontrolled diabetes. 
5. Diabetes mellitus and pyelitis. 










6. Cesarean section. 
7. Uneontrolled diabetes mellitus. 





Her past history was otherwise noncontributory to the present admission, with the excep- 
tion of the brittle diabetic factor which had influenced the course of previous hospitalization. 


Physical examination revealed a slightly built white woman who appeared in a 
Blood 








chronie state of anxiety and in some distress because of multiple “toothaches.” 






pressure was 120/80; temperature, 99.6; pulse, 100; and respiration, 24 per minute. 






Skin: There were 2 by 2 inch circular, red, nonuleerating lesions over both 






lower extremities and the right forearm. 





Head: No abnormalities were noted. 
Pupils were round and equal; reacted to light and accommodation. 






Eyes: 
Fundi revealed no vessel abnormality, hemorrhage, or exudate. 






Ears: Canals were clear. 





Nose: No obstruction, septal defects, or drainage were found. 


Neck: There were no nodes or venous distention; the thyroid was not en- 






larged or nodular. 





Breasts: Bilateral, equal; no discharges or masses. 


Chest: Normal contour, good equal excursion, normal resonance, fremitus, 







and breath sounds. 
Heart: There was no enlargement to pereussion; regular rhythm at rate of 





100; no murmurs or accentuated sounds. 





This had healed, 





Abdomen: There was a lower midline scar of recent origin. 
with no masses or organmegaly. 


Genitals: Normal adult female. 







Rectal: No significant abnormalities. 
There were no significant abnormalities, with the exception of 






Extremities: 
the superficial lesions previously described. 

Mouth: Tooth complement consisted of six maxillary teeth and ten mandibu- 
lar teeth. There were multiple carious lesions throughout the dental complement, 
with a carious exposure of the lower right canine. Severe marginal gingivitis 
associated with poor oral hygiene and consequent severe periodontal involvement 
were noted. There was some alveolar bone destruction with exposure of the 
bifurcation of the lower molars. The tongue was heavily coated; however, the 
oral mucosa, floor of the mouth, and throat were of normal color and texture. 









Laboratory data: Urinalysis revealed specific gravity of 1.025 with acetone and a 4 
plus sugar. Serology was negative. Chemistry indicated sugar as 336 mg. per cent and 
N.P.N. of 30 mg. per cent. Hematology reported as hemoglobin, 11.9; white blood count, 
5,850 with differential of polys 62, filamented 58, nonfilamented 4, lymphocytes 32, mono- 
eytes 1, and eosinophils 5. Chest x-ray was negative. 

Immediately after admission and following completion of the preceding routine 
work-up, the patient was placed on 40 units of NPH plus 15 units of regular insulin. Frac- 
tional urinalyses were ordered and the patient was placed on Combiotic, 2 ¢.c. four times 
“a day, with a 1,600-calorie diabetic diet. The patient was given fractionally a total of 
160 units of NPH with 40 units of regular insulin, divided over the next four hospital 
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lays. Prior to surgery, blood sugar was 336 mg. per cent and fractional urine was 3 plus 
with no acetone. Despite the 3 plus glycosuria, it was deemed advisable to perform sur- 
gery due to the massive oral infection and the patient’s inability adequately to maintain 
her diabetic diet. 

Preoperative medication consisted of 1.5 gr. of Seconal at bedtime and, three hours 
before surgery, 10 units of regular insulin followed by morphine sulfate, 4% gr., and 
atropine, 459 gr-, was given. Anesthesia induction was by Pentothal sodium and the pa- 
tient was carried on nitrous oxide and oxygen by the nasal-endotracheal technique. Full- 
mouth extraction and radical alveolectomies were performed, with no operative complica- 
tions; however, difficulty was experienced in the intubation procedure. The patient with- 
stood the surgery well and received 100 ¢.c. of 5 per cent glucose and water throughout 
the operation. Following surgery, fractional urinalyses revealed a 4 plus sugar and the 
patient was placed on 40 units of NPH and 10 units of regular insulin. On the following 
day, she received 40 units of NPH and 2,000 ¢.c. of 10 per cent glucose with Borroca C.* 
The blood pressure was 110/70, temperature was 102.3° F., and a marked laryngeal edema, 
stridor, and dyspnea were noted. Laryngeal edema became progressively constricting ani 
a tracheotomy was performed at 11:45 p.m. Following the tracheotomy, the patient was 
given 40 units of NPH and 10 units of regular insulin. 

On the third postoperative day, the patient received the usual 40 units of NPH 
in the morning, but urine acetone rose to 4 plus and 65 units of regular insulin was added 
in fractional doses. On the fourth day, glycosuria was 2 plus and 20 units of regular in- 
sulin, plus 30 units of NPH, was given. On the fifth day, 30 units of NPH was given and 
gradually up to the tenth day regular insulin was discontinued and the patient was 
switched to NPH. The tracheotomy was closed on the sixth day and the patient was dis- 
charged on the eleventh postoperative day on 40 units of NPH. 


Case 2.—A 56-year-old white woman was admitted in diabetic acidosis with a his- 
tory of having required 20 units of NPH/40 per day for the last eight years. No insulin 
had been taken four days prior to admission. The patient responded initially to 120 units 
of regular insulin over a two-hour period and eventually was placed on 30 units of NPH 
daily. She was seen by the oral surgery service on a consultation basis and full-mouth 
extractions were advised due to massive periodontal disease. Fifteen days after admis- 
sion, when tests showed negative urine sugar, full-mouth extractions and alveolectomies 
were performed under general anesthesia, with no complications. Pre-operative insulin 
was 30 units of NPH/40; 1,000 ¢.c. of 5 per cent glucose and water was given during sur- 
gery. Postoperative fractional urinalyses were negative. The patient was discharged 
on 20 units of NPH/40 on the sixth postoperative day. 


Case 3.—The patient was a 46-year-old white man with severe periodontal disease. 
\ known diabetic for four years prior to admission, he had received no insulin therapy 
for the past two years. Upon admission, blood sugar was 200 mg. per cent after meals. 
The patient was placed on 20 units of NPH/40 daily, with a 2,500-calorie diet. Fractional 
urinalyses remained negative following the day of admission and on the ninth day after 
admission routine full-mouth extractions under general anesthesia were performed. No 
insulin was given before surgery. The patient received 500 ¢.c. Ringer’s lactate solution 
during the operation, Anesthesia and surgery were uncomplicated, and no glycosuria 
existed six hours postoperatively. The patient was discharged on the ninth postoperative 
day, with no insulin prescribed, and was well maintained on a 2,600-calorie diabetic diet. 


Case 4.—A 42-year-old white man, admitted with severe periodontal disease, gave a 
history of being on 80 units of PZI daily for the last six years. Urinalysis revealed a 
t plus sugar. The patient was given 70 units of NPH for three days preceding surgery; 
this was supplemented daily by 5 to 25 units of regular insulin. Blood chemistry follow- 
ing surgery revealed a rise in blood sugar from 255 mg. per cent to 400 mg. per cent. Dur- 
ing surgery the patient received 1,000 c.c. of 5 per cent glucose and water, immediately 


*Multivitamins. 
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followed by 30 units of regular insulin. Glycosuria on the second postoperative day was 
3 plus. Secondary hemorrhage occurred from three extraction sites, but this was controlled 
by pressure packs, The patient was converted to NPH insulin and, fractional urine studies 
being negative, he was discharged on the fifth postoperative day on 80 units of NPH/40 
daily. 

Case 5.—A white woman, aged 34 years, was admitted via the emergency ward with 
acidosis, nausea, and vomiting. She gave a history of diabetes, and had been on 40 units 
of NPH daily for four years prior to admission. Routine treatment was given for diabetic 
coma and the patient responded well to initial treatment. She was controlled in the hos- 
pital on 40 units of NPH daily and a 1,600-calorie diabetic diet. On the sixth day after 
admission, routine full-mouth extractions, made necessary by severe periodontal disease, 
were performed under general anesthesia. No insulin was given prior to surgery, but 500 
c.c, of 5 per cent glucose and water was given during surgery, followed by 20 units of regu- 
lar insulin. Fractional urinalyses the following day revealed 2 plus sugar and the patient 
was bleeding freely from multiple extraction sites. Secondary hemorrhage was controlled 
by pressure packs, Gelfoam, tannic acid powder, and resuturing of the alveolus... The pa- 
tient was converted to 40 units of NPH on the third postoperative day. She was dis- 
charged on the fifth day following surgery with no other complications. 


Discussion 


The role of insulin preparations and their use in the surgical management 
of the diabetic have been reviewed, and it was pointed out that the diet is the 
keystone to proper management. While factors of diagnosis, insulin control, 
and diet favor surgical success, the problems of hypoproteinemia, vitamin 
deficiency, and plasma equilibration must be corrected in order to secure nor- 
mal postoperative recovery. Effective, simple, and rapid control of the surgi- 
eal patient with diabetes can be achieved only through analysis of individual 
cases; however, application of specific principles can prevent postoperative 
ketosis, hypoglycemia, or insulin shock. 

The case reports in this article illustrate the general management of a 
diabetic patient requiring mutiple dental extractions. Particularly, they 
demonstrate that in conjunction with a 1,600-calorie diet, NPH with regular 
insulin is used as a basic pattern pre- and postoperatively to establish stable 
control. Dosage of insulin was regulated by regular periodic fractional urine 
studies. It is noted that complications in this series of cases were associated 
with either history of intercurrent infection or poorly controlled disease. 
Glycosuria was always present during complications, but on a descending 
curve. In the patient requiring a tracheotomy, the trouble was believed to 
have been caused by trauma encountered during intubation procedures. 

We believe that géneral anesthesia should be used in dental surgery on the 
diabetic patient, since the glycosuria arising from the nervous and emotional 
excitement associated with dental operations can best be controlled by pre- 
medication and hospital care. It has been customary to disregard the diabetic 
patient and choose the agent that ordinarily would be used for the particular 
operation. The influence of various agents on carbohydrate metabolism must 
be kept in mind, however, and thus we feel that Pentothal sodium and nitrous 
. oxide affect metabolism the least. We do not feel that the number of extrac- 
tions determines the degree of induced shock, and no consideration was given 
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to conservative surgery. Radical alveolectomies were performed, if needed, 
with the belief that repeated semiemergency dental procedures could be ob- 
viated by a thorough ‘‘clean out,’’ thus preventing additional operative haz- 
ards to the patient. The frequent glycosuria following surgery was not due 
to the action of anesthetic agents alone, but was caused also by factors of 
existing severe periodontal disease and possible ‘‘stress’’ reactions of the body 
during induction and consequent surgery. 


Conclusions 


The oral surgeon contemplating surgery on a diabetic patient should be 
cognizant of the therapeutic problems confronting the internist in the medical 
management of the patient. The awareness of diabetic therapy by the dentist 
potentiates accurate treatment planning which conforms with the need and 
requirements of the diabetic patient undergoing surgery. In our hands, it 
has been found that NPH, supplemented by regular insulin, offers a basic 
pattern of management when used in conjunction with a basal diet. The eri- 
teria of each ease are dependent upon the severity of diabetes, but endo- 
tracheal techniques using nitrous oxide and oxygen can be a helpful adjunct 
to the anesthetic management. Postoperative complications are effectively 
prevented or minimized by hospitalization and careful attention to individual 
‘*stress’’ reactions. 

It must be emphasized that the internist carries out the management of 
diabetic patients undergoing surgery. Each patient requires individual man- 
agement and the suecess of surgery may depend upon the preoperative and 
postoperative eare given by the internist. 
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AMELOBLASTOMA 
Report of a Case 


IRvING SALMAN, D.D.S., F.A.C.D.,* AND LAWRENCE SALMAN, D.D.S.,** 
New York, N. Y. 


MELOBLASTOMA is a comparatively rare tumor involving the jaw- 
bones, more frequently found in the lower jaw. The exact etiology 

is not clear. The tumor is said to develop from epithelial cells from various 
locations. Darlington? states that this tumor may arise from the embryonal 
rests of enamel epithelium. Bernier’ believes that it is derived from the 


epithelial portion of the tooth follicle, the cellular morphology suggesting 
origin from cells having differentiated to resemble the inner enamel epithelium. 
Thoma® believes that this tumor may result from developmental disturbances 
affecting the follicle, or that it may arise directly from epithelial cell rests, 
from the epithelium of odontogenic cysts, and on occasion from surface epi- 


thelium. Schweitzer and Barnfield‘ state that this tumor arises from epithelial 
rests or periodontal debris which, under certain conditions, may become 


activated. 

The odonto-ameloblastoma is a mixed tumor with both epithelial and 
calcified and unealcified mesenchymal components (Thoma,® Bernier’). This 
tumor is considered locally malignant, and will spread and reeur if not prop- 


erly removed. 
Case Report 

S. K., a 12-year-old white boy, was referred to this office by his family dentist, with a 
chief complaint of swelling of the right side of his face. 

The history of the present illness revealed that the patient had been under routine 
dental care. During his visits, only bite-wing roentgenograms were taken of.the posterior 
teeth. No pathology was recognized; his last visit had been eight months before. 

Shortly before being seen at this office, the patient was seen by his family physician for 
a periodic checkup. The physician noticed the swelling, thought that it was due to an erupt- 
ing tooth, and referred the patient to his dentist. At this time, there was evidence of 
proliferation of tissue on the ridge, distal to the lower right first molar, marked bulging 
of the buccal plate, and mobility of the lower right second premolar and first molar. The 
patient was then referred for consultation, 

Clinical examination revealed an extraoral swelling of the right cheek. 
examination revealed a bulging of the right mandible, both buccal and lingual, from the 


Intraoral 
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ight premolar region to the coronoid process. There was a break through the mucous mem- 
rane with proliferation of tissue distal to the first molar (Fig. 1). The lower right sec- 
md premolar and first molar were markedly mobile. Palpation of the molar area revealed 
a doughy consistency, buceally and lingually, indicative of destruction of both plates of 


one. 

Radiographic examination revealed a multilocular, radiolucent area, with scalloped 
order, extending from the lower right second premolar to the sigmoid notch. The roots 
f both second premolar and first molar were resorbed. The second molar was observed at 
the inferior border of the mandible. Throughout the lesion, small radiopaque masses, 
typical of denticles, were seen (Figs. 2 and 3). 

Clinical diagnosis: Odonto-ameloblastoma. 

On April 4, 1955, a biopsy was performed. The pathologic report was as follows: 


The specimen consists of two ragged fragments of fairly firm, mucoid, 
coated tissue and a tissue flap (?) that is white and firm, with a surface film of 


mucus, 


Clinical photograph showing break through mucous membrane distal to lower right 
first molar. 


Section of the first specimen shows a composite of tissue, that is, epi- 
thelial and mesodermal elements reminiscent of the enamel organ. Certainly 
cell division takes place, for there is an abundance of cells derived from both 
germ layers. In addition, rather advanced differentiation has occurred in cells 
which are clearly ameloblasts. In fact, polarization of these cells has occurred 
in some fields with a pink-staining material in apposition, that is, enameloid (?). 
Cells derived from mesoderm are close, even in apposition, but differentiation 
fails—that is, to columnar odontoblasts. In short, there is an inductive indiffer- 
ence on the part of these cells. The end result is a tissue in which the epithelial 
element shows the unbalanced, unrestrained, and finally disorganization charac- 
teristic of neoplasia. 

Section of the second specimen shows a connective tissue ground with the 
same lamina-like epithelial elements, that is, strands and cords of pre-amelo- 
blasts. In addition, there are squamous sheets which imply tissue in or near the 
surface. In fact, actual slough has occurred and, with it, infection. Prolifera- 
tion of this type of epithelium is interpreted as being regenerative and not 


neoplastic. 
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Fig. 3. 


Fig. 2.—Right liateral oblique radiograph of mandible, showing multilocular radiolucent 
area with scalloped border, numerous denticles, and impacted second molar. 
Fig. 3.—Posteroanterior view. 
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Pathologic diagnosis: Ameloblastoma. 
The patient was admitted to Beth Israel Hospital for treatment. Previous medical 
\istory was noncontributory. Results of laboratory examination of blood and urine were 


within normal limits. 











wl 
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Fig. 4.—Photograph of gross pathologic specimen. 


























On April 13, 1955, after Ivy loops had been placed, in case immobilization should 
be necessary, the operation was performed under endotracheal ether anesthesia. A ver- 
tical incision was made in the cuspid area. The incision then included the gingival mar- 
gins of the lower right first and second premolars and first molar; it extended across the 
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Fig. 5. 


Fig 6. 


Fig. 5.—Right lateral oblique roentgenogram taken postoperatively. 
Fig. 6.—Right lateral oblique roentgenogram, eight months postoperative, showing bone 
regeneration. 
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erest of the ridge and upward to the anterior border of the coronoid process, The muco- 
periosteal flap was reflected, exposing the tumor mass. The buccal plate had been de- 
stroyed in the premolar-to-molar area, and the lingual plate had been destroyed in the 


molar area, The first and second premolars and first molar were then removed. A window 
was opened on the buceal aspect of the mandible, extending from the premolar region up- 
ward onto the ramus. The tumor mass from the ramus was enucleated in one piece. The 
mass in the body of the mandible was more friable, and had to be dissected and enucleated 
in small sections. The impacted second molar was removed. The wound was packed with 
Gelfoam and petrolatum gauze. The incision was closed with interrupted silk sutures. 
The pathology report received from the hospital was as follows: 
The specimen consists of several pieces of gray, lobulated tissue aggregat- 

ing a mass 6 em. in diameter. The largest piece measures 4 by 3 by 0.5 cm. and 

is covered on one side with membranous tissue. Attached to one portion is a 

piece of cancellous bone measuring 3 by 2 by 0.5 em. Separately received are 

five teeth ranging from 0.5 by 0.3 by 0.2 em. to 1.5 by 1 by 0.4 em. (Fig. 4). 

Microscopic diagnosis: Ameloblastoma. 

The postoperative course was uneventful and the patient was discharged on the 
fourth postoperative day, to be followed in the office. 

The patient was seen frequently and the packing was changed and the wound irri- 
gated. Healing appeared normal. The first postoperative roentgenogram was taken on 
April 18, 1955 (Fig. 5). A roentgenogram taken on Dec. 27, 1955, shows fine regeneration 
of bone (Fig. 6). This illustrates rapid bone repair in a child. 


Conclusion 


The treatment of ameloblastoma has been a subject of controversy. There 
are those who advocate surgical resection and those who advoeate surgical 
excision. However, both groups agree that each case must be treated on an 
individual basis. Ameloblastomas involving the maxilla pose another prob- 
lem. Those that invade the antrum or nasal fossa make surgical excision diffi- 
cult, and therefore lend themselves to surgical resection. 

Ameloblastomas are not considered radio-sensitive tumors; therefore, 
radiation should not be a prime consideration in their treatment. Ward and 
Hendrick’ state that most of their cases required radical surgery because of 
the extent of the growth when first seen, or because of repeated conservative 
surgery without permanent beneficial results. 

Small and Waldron’ have done an extensive review of ameloblastomas of 
the jaws. They have found that most cases which were reported as ‘‘malig- 
nant’’ were not well documented as to pathologie findings, or that doubtful 
criteria of malignaney were used. They also state that metastasis is so exceed- 
ingly rare that it is unjust to consider ameloblastoma as more than locally 
malignant. The poor cure rate is due perhaps to the incomplete removal and 
not to the degree of malignancy. 

In deciding on the treatment, the size and accessibility of the tumor, the 
age of the patient, and the skill of the surgeon must be considered. This case 
was approached conservatively because of the age of the patient. We felt 
that in spite of the break through the buceal and lingual plates of bone, the 
lesion could be thoroughly enucleated. The patient will be recalled periodi- 
cally for radiographic checkups. 
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PAPILLARY CYSTADENOMA OF THE PALATE 
A Review of the Literature and Report of Two New Cases 


H. W. Brooxs, M.D., A. E. Hiesert, M.D., N. K. Putuman, M.D., anv B. E. 
Storer, M.D., Wicurra, Kan. 


T IS known that all tissues of the hard and soft palates may participate in 
tumor formation. Palatal tumors, however, form only a small proportion of 
the neoplasms of the oral cavity. Mixed tumors of the salivary gland type are 
quite frequent. Among these, the papillary cystadenoma must be recognized. 


Case Reports 


Case 1.—M. T. was a 31-year-old white man. He presented in August, 1952, with the 
complaint of a recurrent small mass in the hard palate. This had been excised elsewhere 
fourteen months previously. It had promptly recurred and grown slowly to the present 
size. The tumor was slightly to the left of the midline posteriorly; it was 7 mm. in 
diameter at the base and 4 mm. in height. 

An excision biopsy was performed. Due to the potentially malignant nature of the 
tumor, it was excised again, but more radically. When last seen in January, 1955, there 


was no recurrence, 


Case 2.—J. F. was a white man, aged 63 years. He was admitted to the hospital on 
April 8, 1953, with a complaint of difficulty in swallowing due to a tumor of the soft 
palate. He gave a past history of a radical excision of a malignant melanoma of the 
right inferior parotid area six years previously. The tumor of the palate had been 
present at the time of the excision of the melanoma, and for an unknown period before. - 
He had refused to have the palatal mass removed. The patient said that it had re- 
mained constant in size and consistency for the intervening six years until three weeks 
before entry, when a second similar mass had appeared medial to the original tumor. 

Examination showed a firm, lobulated mass at the junction of the hard and soft 
palates on the left side extending across the midline, It measured 5 by 3 by 3 em. It 
was discrete and freely movable beneath the mucosa. The tumor was excised together 
with a segment of the overlying mucous membrane. It separated easily from the sur- 
rounding submucous tissue and muscle. The defect was closed with interrupted sutures. 
When last seen in February, 1955, there was no recurrence. 


Pathology.—The color of both tumors, on section, was reddish brown. In Case 1, the 
spongy consistency was due to the cystic character of the mass. In Case 2, where the cysts 
were microscopic, the tumor was firm and sharply demarcated from the surrounding tissue. 

The microscopic appearance of the tumors in both cases was almost identical. There 
were anastomosing sheets and cords of moderately large ovoid cells with varying amounts 
of eosinophilic eytoplasm and vesicular nuclei (Fig. 1). The intervening stroma was 
hyalinized in most areas but exhibited myxomatous changes in some portions (Fig. 2). 


From the Wichita Foundation of Medical Research. 
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There were many cystic cavities (Fig. 3). These were of microscopic size and varied 
widely in shape. Most of them were without definite lining epithelium (Fig. 4). Where 
a lining was present, it consisted of a single layer of cuboidal cells closely resembling those 
found in the solid cords and sheets (Fig. 5). In the tumor of Case 1, the papillary pro- 
jections into the cystic spaces were well developed (Fig. 6). The epithelium was 
multilayered and composed of large, clear cells (Fig. 7). The stalks of the papillae were 


well vascularized. In both cases an occasional cyst contained eosinophilic material. 


te 
. .* avi 


About the periphery of the tumor in Case 1 was found hemosiderin pigment. Both 
tumors exhibited partial encapsulation. Both also showed salivary gland tissue in close 
proximity to the tumor. In Case 2 lymph follicles were found beneath the capsule, while 
in Case 1 only diffuse lymphocytic infiltration was present. The mucous membrane was 
essentially unchanged and not involved. by the tumor growth. The stroma was either 
fibrous or hyalinized and nowhere contained any cartilaginous or osteoid material like 


that frequently found in mixed tumors. 
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Discussion 


In 1941 Skorpil® reviewed the world literature and reported eight cases of 
papillary eystadenoma of the salivary glands. Two of these were in the soft 
palate. 

Ward and Hendrick* mentioned a papillary tumor of the parotid gland 
but did not give sufficient detail for absolute identification. 

Castigliano and Gold® reported a single ease of a tumor of the hard palate. 
They have called it “intraductal papilloma.” However, their excellent illustra- 
tions and descriptions strongly suggest that the tumor was very similar, if not 
identical, with the neoplasms originally designated by Skorpil as papillary 
eystadenoma. 

Vellios and Davidson,® reporting a series of 137 salivary gland tumors, 
listed ten palatal neoplasms, one of which was designated as an intraductal 
papillary adenoma, histologically characterized by intracystie papillary pro- 
jections. The illustrations place this tumor in the group under discussion. No 
clinical data were given. 

Foote and Frazell’ recently published twenty-one cases of low-grade malig- 
nant “acinie cell adenocarcinoma” of the parotid and submaxillary glands. The 
descriptions and illustrations again suggested that these tumors were identical 
with those under discussion. 

The above, with the two cases presented here, bring to six the total re- 
ported eases of papillary eystadenoma of the palate. Where the details were 
given, it is found that the sex distribution is about evenly divided. Ages vary 
from 24 to 78 years. Three occurred on the soft palate and two on the hard 
palate. They varied from 1 to 5 em. in greatest dimension. The overlying 
mucous membrane was uninvolved. The consistency was soft or hard, depending 
on the size of the eystie spaces. The symptoms largely resulted from the size 
and location of the mass. With increasing size, difficulties of speech, deglutition, 
and respiration appeared. Pain was absent or minimal. 

In Skorpil’s first case, there were two recurrences in the old operative 
sear in the soft palate—sixteen years and eighteen years following primary re- 
moval. No follow-up data are given for the other cases reported in the litera- 
ture. The first case here reported had a recurrence in fourteen months. The 
second has shown no reeurrence. 

In each of the two eases described in this article, the tumor was originally 
treated by simple excision. When the true nature of the tumor was determined 
by pathologie study, re-excision and fulguration were used. Because these are 
low-grade malignant tumors, this would appear to be the treatment of choice. 


Summary 


This report is limited to papillary cystadenoma of the palate. These 
tumors have appeared under various names. A review of the literature is 
presented. There have been four cases previously reported. Two new cases 
are added. Data are given to support the idea that papillary cystadenoma of 
the palate is a low-grade malignant tumor. 
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CELLULITIS OF THE SUBMANDIBULAR AREA WITH AN UNUSUALLY 
LARGE DRAINING SINUS 


Report of a Case 


JosePH D. Crecca, D.D.S.,* Aanp ANTHONY E. Beprick, D.D.S.,** Newark, N. J., 
AND BERNARD J. BuiutTrieLp, D.D.S.,*** WestFieE._p, N. J. 


N OCT. 18, 1954, a 35-year-old Negro woman reported to the dental clinic 
O at the Martland Medical Center in Newark, New Jersey, with a large 
draining fistula, 27 mm. in diameter, located at the right angle of the mandible 
(Fig. 1). The right side of the face was edematous and the patient’s tempera- 
ture was 102° F. Consequently, she was admitted to the hospital. 

History.—The patient stated that she was unmarried and had had no 
serious illnesses except for diphtheria and measles as a child. However, she 
admitted that she was a ‘‘heavy drinker.’’ She reported pain, a gradual swelling 
of the right mandibular and submandibular areas over a period of two weeks, 
and inability to open her mouth. Finally the mass ruptured with the creation 
of the fistula. 

Examination.—Medical examination, including a Kahn test, was essen- 
tially negative. 

Blood studies showed hemoglobin, 85 per cent (13 Gm.); red blood count, 
3,700,000; and white blood count, 8,350 (mature neutrophils, 78 per cent; 
lymphoeytes, 22 per cent). Urinalysis showed a trace of albumin, rare erythro- 
cytes, and many leukocytes. 

Radiologic Examination.—A lateral jaw roentgenogram of the right man- 
dible revealed a radiolucent area surrounding the apices and bifurcation of the 
roots of the mandibular third molar (Fig. 2). 

Bacteriologic Examination.—_Smears were taken, and cultures showed 
staphylococci predominant, with streptococci, gram-negative cocci, diplococci, 
and bacilli present. The organisms were found to be sensitive to penicillin, 
Furacin, Aureomyein, bacitracin, Chloromycetin, Terramyecin, Achromyein, and 
itreptomyein. 

Treatment.—The following medication was ordered: (1) penicillin, 
600,000 units intramuscularly once daily; (2) warm saline rinses at frequent 

*Chief of the Dental Service, Martland Medical Center. 

’ **Formerly Intern in Oral Surgery, Martland Medical Center; presently Research Fellow 
New York University Guilzge ——r Foundation Institute for Dental Research, 
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intervals; and (3) 10 gr. aspirin and 0.5 gr. codeine sulfate every four hours 


as needed for pain. 
The sinus tract was débrided with small gauze squares lightly moistened 
with 3 per cent hydrogen peroxide and a dressing of 5 per cent Varidase oint- 


Fig. 1.—Photograph taken on Oct. 


Fig. 2. Fig. 3. 


Fig. 2.—Roentgenogram taken on Oct. 19, 1954. Note radiolucent area surrounding the 


apices and roots of the third molar. 
Fig. 3.—Photograph taken on Oct. 23, 1954. The sinus is gradually decreasing in size. 


ment (Lederle’s streptokinase-streptodornase) was applied to the sinus tract 
twice a day. The Varidase dressing was used for only 48 hours, after which 
dressings of petroleum jelly were applied daily. The right mandibular third 
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molar was extracted on Oct. 22, 1954, with 2 per cent aqueous Xylocaine used 
as a loeal anesthetic. A granuloma was found attached to the distal root; on 
hiopsy, this proved to be chronic granulation tissue. 

The temperature returned to normal on Oct. 21, 1954. It was noted that 
the sinus tract was gradually filled with granulation tissue (Fig. 3). The 
socket healed rapidly. The patient was discharged on Oct. 27, 1954, and in- 
structed to return for observation. She returned once, on Nov. 2, 1954, when 
it was noted that healing was progressing very satisfactorily. However, the 
patient then failed to keep her other appointments. 


Summary 
This ease illustrates an unusually large draining sinus, in which a tooth was 
the souree of infection. The Varidase proved very efficacious in the débride- 
ment of the fistulous tract. 





RANULA IN THE SUBLINGUAL AREA 
Report of Two Cases 
S. L. ORLEAN, D.D.S., CHARLOTTE, N. C. 


ANULA has been described by Mead,! Bernier and Ash,’ and Thoma® as a 
chronic benign cyst of the floor of the mouth resembling a frog’s belly. 
Winter,* Mead,‘ and Blair and Ivy° state that the origin of ranula is limited 

to one of the following structures; incisive glands of Suzanne and Merkel, 
sublingual salivary glands, or Bochdalek’s glands. Thoma* and Kronfeld® agree 
that any obstruction or accumulation that occludes or restrains the outlet of the 
excretory duct of the glands is the cause of this retention cyst. 

The characteristics of ranula have been well defined by the above authors 

and many others as a slow-growing swelling, filled with a thick mucilaginous 
fluid, blue-gray in color, beneath the submucous tissues. Treatment consists 


of either complete or partial excision, with the latter method the one of choice 
in most cases. 


Case Reports 


Case 1.—A 10-year-old white girl presented for examination on Jan. 29, 1953. A pain- 
less swelling under the tongue on the left side had been present for approximately three 
weeks. It had remained the same size for the past week. 

Past History.—The patient had been in good health and had had the usual childhood 
diseases. At this particular time she was under the care of an orthodontist. Previous 
examinations on Dec. 18, 1952, Oct. 3, 1952, Sept. 12, 1952, did not reveal any pathology 
of the area involved. 

Examination.—There was a definite swelling, about the size of a cherry, under the 
left side of the tongue. The tongue was raised and pushed to the right. Bilateral palpation 
along the ducts of the sublingual and submaxillary glands revealed no apparent calculus. 
Palpation of the area in question revealed that the swelling was filled with fluid, did not pit 
on pressure, was soft, and was not tender or painful. No signs of inflammation were present. 
The swelling was blue-gray in color (Fig. 1). No cervical lymphadenopathy was present. 
The general oral hygiene was good. Radiographs were negative. 

Diagnosis.—Ranula in the left sublingual area. 

Treatment.—On Jan. 30, 1953, under mandibular nerve block anesthesia, an incision 
of the overlying mucous membrane was made, exposing the cyst wall, which was exposed by 
blunt dissection, and the thick fluid was drained. The cyst wall was enucleated and the 
mucous membrane was sutured. All tissue recovered was sent for pathologie examination. 
Penicillin, 600,000 units, was administered parenterally. 

Pathologist’s Report.— 

Gross examination: An irregular tan fragment of tissue measuring 1.1 by 0.3 by 0.2 em. 
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Microscopic examination.—The specimen consisted of a wall of a cyst which was lined, 
for the most part, by only a layer of fibrous connective tissue. In occasional areas, flattened 
epithelial-like cells were present. In the underlying tissue, there were occasional clumps of 
mueus-secreting glands, within which the ductal elements were moderately dilated and filled 
with seeretion. The remainder of the tissue exhibited moderate edema and infiltration by 
lymphocytes. 


Fig. 


Diagnosis: Ranula in sublingual area. 

Postoperative Course-—Healing was uneventful. Sutures were removed on Feb. 11, 
1953. Re-examination on June 30, 1953, and Oct. 5, 1953, revealed no apparent pathology 
in the area. 

Case 2.—A 25-year-old white woman presented for examination on Sept. 23, 1953. A 
painless swelling under the tongue on the right side had been present for approximately six 
weeks. The swelling had been fluctuating in size during this time. 


Past History.—The patient had been in good health. She could not recall any epi- 
sode of trauma to the area. She was para-3-gravida-4. There was no history of swelling 
during previous gestations. 


Examination.—There was a definite swelling, about the size of a small walnut, under the 
right side of the tongue. The tongue was not raised or pushed to the left. Bilateral 
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palpation along the ducts of the sublingual and submaxillary glands revealed no apparent 
calculus. Palpation of the area involved revealed a soft swelling filled with fluid, which was 
not painful or not tender and did not pit on pressure. No signs of inflammation were present. 
The swelling was blue-gray in color (Fig. 2). No cervical lymphadenopathy was present. 
The general oral hygiene was good. Radiographs were negative. 

Diagnosis.—Ranula of the right sublingual area. 

Treatment.—On Sept. 25, 1953, under mandibular nerve block anesthesia, an incision 
in the overlying mucous membrane was made, exposing the cyst wall. By blunt dissection, 
the eyst wall was further exposed and complete enucleation was attempted. In view of the 
strong tissue attachment of the unexposed undersurface, complete enucleation could not be 
accomplished. Instead, the modified Partsch or marsupialization operation was performed. 
The thick fluid was drained and the cut edges of the cyst wall were sutured to the edges of 
the mucous membrane. Since tissue was not recovered, none was sent for pathologic exam- 


ination. 
Healing was uneventful. Sutures were removed on Oct. 2, 1953. 


Summary 


Two cases of ranula in the sublingual area are presented. The similarity 
of description, origin, characteristics, and treatment are noted. 
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Periodontia 


A REMOVABLE-FIXED PERIODONTAL SPLINT 


Pau N. Barr, D.D.S.,* Los ANGELEs, Cauir., FRANK J. MALONE, D.D.S.,** 
ATLANTA, GA., AND C, Ropes Boyp, D.D.S.,*** Ricumonp, VA. 


HE necessity of splinting an entire arch with a full complement of teeth 

is a problem that is encountered from time to time as a part of periodontal 
therapy. The indications for splinting of this nature are found in cases in 
which the teeth exhibit marked mobility patterns which are the result of rather 
severe loss of attachment apparatus. The object of splinting, then, in addi- 
tion to other periodontal therapy, is to bring the forces and stresses of oc- 
clusion within the adaptive capacity of the patient. Although the ideal and 
best type of splinting consists of preparation of all the teeth in the arch for 
full coverage and then joining the individual abutments into one continuous 
fixed splint, this method is frequently too expensive for many patients. A 
splint was designed, therefore, that will afford rigid stabilization for an entire 
arch with a full complement of teeth, and at the same time is esthetic and in- 
expensive. Basically, the splint combines the esthetics of stainless steel wire 
in the anterior region of the mouth with the rigidity of a cast continuous 
splint, as described by Friedman,‘ for the posterior segments. A splint of this 
nature can be used in lieu of a permanent splint. When it is used for this 
purpose, however, it should be removed and recemented at regular intervals 
of three to four months, when the patient is having his periodic prophylaxis 
and periodontal examination. 

Design of Splint 

The splint is construeted in such a way that the casting is both above and 
below the heights of contour of the teeth, thus giving the maximum stability 
possible. To permit placement of the splint, one end on each side is left open 
(Figs. 1 and 2). Before seating in the mouth, the inner surfaces of the pos- 
terior portion of the splint are coated with a slow-setting cement or perio- 
dontal dressing. Immediately upon placement, the splint is wired in place by 
means of steel wire inserted interproximally. The anterior wiring is accom- 

*Assistant Professor of Oral Pathology and Peridontics, University of Southern California. 
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Fig. 1.—The anterior lingual segment of the splint contains holes to permit stainless steel 
wire to be threaded through. 


Fig. 2.—The splint is constructed with two free ends, to permit placement both above and 
below the heights of contour of the teeth. 
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plished by threading the stainless steel wire through holes which are made in 
the appliance before it is placed. Fig. 3 shows the appearance of the splint 
in the mouth. 





Fig. 3.—The splint has the esthetics of stainless steel wire in the anterior region of the mouth. 


Summary 
The use, design, and construction of a removable-fixed splint for an en- 


tire arch with a full complement of teeth have been discussed. 
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Oral Medicine 


ORAL MANIFESTATIONS OF VITAMIN DEFICIENCIES 
Review Article 
C. A. Mepina, D.D.S., SaNTuRCE, PuERTO Rico 


Introduction 


UTRITIONAL deficiencies cause numerous conditions which affect the 

human organism and many of the lower species. The science of nutrition 
could be defined as the study of the dietary requirements of the individual, as 
well as the storage, absorption, and the utilization of the absorbed food factors 
by the tissues. This field of study has developed extensively during the last 
few decades, attaining great importance in the differential diagnosis and treat- 
ment of many conditions. Deficiency conditions, which were very difficult to 
treat a few years ago, are now being successfully eliminated by the addition 
of the constituents lacking in the diet of the individual. Nutritional de- 
ficiencies can be caused by an inadequate diet, by disturbances in the intake, 
absorption, and utilization of those factors essential for the organism, and by 
those conditions in which there is an inerease of the nutritional requirements 
of the body and/or an abnormal destruction or excretion of these essential 
food factors. The patient might be consuming an adequate diet and the 
absorption and utilization might be normal, but he still experiences the nutri- 
tional deficiency. Among the physiologic states and diseases that may serve 
as conditioning factors for a nutritional deficiency, we find pregnancy, high 
environmental temperatures, hyperthyroidism, fever, and high carbohydrate 
diets. According to Burket,? ‘‘lead poisoning, alkali therapy, and the admin- 
istration of antibiotics and sulfonamides may result in increased destruction 
of the dietary essentials.’’ The nutritional requirements of the individual 
also may be increased by an excessive excretion of the various factors from 
the body. 

Nutritional deficiencies have been divided into two groups: primary and 
secondary. The primary nutritional deficiency results from an inadequate 
dietary intake. The secondary nutritional deficiency (also known as ‘‘condi- 
tioned’’) results from a number of factors.1. Among these predisposing or 
_ conditioning factors, we find: (a) diseases associated with an increased 

metabolie rate, (b) diseases which interfere with the absorption of the dietary 


1060 











ORAL MANIFESTATIONS OF VITAMIN DEFICIENCIES 1061 


Volume 9 


Number 10 


essentials, (¢) lack of hydrochloric acid in the stomach, (d) any functional or 
organie gastrointestinal disorder, and (e) increased excretion of the essential 
factors. Nutritional deficiency, as such, is a systemic disorder. Demonstrable 
lesions due to the same might be limited to one region of the body, even 
though the condition is systemic in nature. The chemical or cellular deficiency 
appears in the individual long before the tissue changes can be recognized 
clinically. Nutritionists have agreed that deficiencies almost always develop 
gradually and run a chronie course. ‘‘The acute states are exacerbations of 
the chronic deficieney.’”* 

According to Follis,’ the physiologie and pathologic changes which re- 
sult from deficiencies of essential nutrients follow an orderly sequence of 
events. He deseribes this as follows: (a) decreased concentration of the 
essential nutrient in the blood and intercellular fluid, (b) decreased inter- 
cellular concentration in one or more tissues, (¢) physiologic changes in such 
tissues, followed by (d) pathologie alterations which are first seen microscop- 
ically and then become grossly visible. It does not hold true that this sequence 
takes place in every ease or is carried to completion in every instance. 
Clinieal nutritional deficiencies are almost always multiple. Thoma‘ states 
that ‘‘patients suffering from multiple deficiencies show, on administration 
of one of the factors, prompt improvement in the lesions diagnostic of the 
syndrome for which the drug is specific, but not of the lesions of associated 
syndromes.’’ A deficiency in one nutrient may predispose to a deficiency in 
others. 

Vitamins 

The human organism is unable to synthesize a number of substances which 
possess unique molecular structures and are essential components of the 
chemical machinery of the cell. These substances are known as vitamins. 
ollis* defines a vitamin as an organic substance, soluble in fat or water, 
which ordinarily is needed only in minute quantities to maintain the metabolic 
integrity of certain cells and tissues. According to this definition, vitamins 
are divided into two groups: fat-soluble vitamins and water-soluble vitamins. 
The fat-soluble group of vitamins was discovered during the second decade of 
this century. MeCollum and Davis* and Osborne and Mendel*® demonstrated 
a material that promoted growth in animals which had been placed on purified 
diets. This material was named vitamin A. A second fat-soluble vitamin, 
vitamin D, was demonstrated by McCollum in 1922. The existence of a third 
member of this group was demonstrated in the same year by Evans and his 
co-workers,® namely, vitamin E. It was not until 1932 that the fourth member, 
vitamin K, was discovered.* 

The water-soluble group of vitamins made their appearance in the litera- 
ture in 1915, with the introduction of vitamin B by MeCollum.* The functions 
of this group of vitamins are better understood than the functions of the fat- 
soluble group. Some of them have been shown to act as parts of coenzymes 
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in biologic processes. Vitamin C or ascorbic acid, which is the essential factor 
lacking from the diet in the deficiency disease known as scurvy, stands apart 
biologically from the above vitamins. 

Patients with clinical nutritional deficiencies are primarily medical prob- 
lems. In dealing with these patients, the dentist is responsible for the recogni- 
tion of the early lesions associated with the nutritional disorders, especially 
those manifested in the mouth. It is also part of his responsibility to correct 
any oral disease which might interfere with an adequate dietary intake. 


Oral Manifestations 


Vitamin A.—This vitamin was first reported by McCollum and Davis* and 
by Osborne and Mendel’ in 1913. They observed that animals (rats) failed to 
grow in a normal fashion in the absence of this substance. Carotene was sug- 
gested as the active principle of vitamin A a few years later. Finally, in 
1930, carotene was shown by Karrer® to be provitamin A. The presence of 
bile and a certain amount of fat is essential for the proper absorption of 
this substance from the animal’s intestinal mucosa. The vitamin A reserve of 
the body is stored in the liver, where the conversion of provitamin A 
(carotene) into vitamin A is supposed to oceur. 

The most characteristic effects of vitamin A deficiency are produced on 
certain epithelial structures of the body. The epithelial tissues which under- 
go atrophy and which are replaced by stratified keratinizing epithelium are 
those which have a secreting function in addition to the role of a covering 
layer. The salivary glands show keratinizing metaplasia of their constituent 
epithelial tissues in vitamin A deficiency. 

Marked effects on the incisor teeth of rats and guinea pigs have been 
observed in vitamin A deficiency, as these structures continue growing 
throughout the life span of the animal. The enamel organ of the forming 
tooth, being an epithelial structure, undergoes atrophy and keratinizing 
metaplasia. Boyle® has described changes in the enamel organ of tooth germs 
in human infants with vitamin A deficiency comparable to the changes in 
rodent incisor teeth. This enamel hypoplasia observed in rodent incisor teeth 
manifests itself as tears, canal-like defects, or deeply stained interprismatic 
substance.’ Leach® states that ‘‘a deficiency in the food elements which con- 
tain vitamin A appears to exert a deleterious effect on the periodontal 
tissues.’’ Mellanby and King’ found that puppies fed a vitamin A-deficient 
diet develop hyperplasia of the gums, gingivitis, and pyorrhea. 


Vitamin D.—In 1922 Vitamin D was found by McCollum‘ to be a different 
substance from vitamin A. The most important forms of the vitamin are 
activated ergosterol (viosterol or calciferol) and activated cholesterol (7- 
dehydro-cholesterol). Both forms are used in the prophylaxis, treatment, and 
therapy of rickets. The antirachitic factor is obtained by means of the activa- 
tion of provitamins in the skin by the action of ultraviolet light. 

A vitamin D deficiency in the organism will lead to the development of a 
condition known as rickets. Vitamin D is concerned with the regulation of 
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the ealeium and phosphorus in the body. The pathogenesis of rickets lies 
in the concentration of the calcium and the phosphate ions in the blood serum. 
\ccording io Follis,? vitamin D enhances the absorption of calcium from the 
intestinal tract, but phosphorus absorption appears to be unaffected by the 
presence or the absence of the vitamin. 

Vitamin D deficiency will produce changes in the bone structure and the 
leveloping teeth. In bone the most marked effect is the failure of calcifica- 
tion of the bone matrix. The organic matrix is deposited upon pre-existing 
bony trabeculae in a normal fashion, but calcium and phosphorus fail to be 
deposited in this organie matrix. According to Duncan,® the primary fault 
is in the body fluids, which do not make bone salts available to the bone. In 
teeth, there is a retardation in predentine formation, as well as a pronounced 
disturbance in the calcification of all the dentine which is formed. A line of 
disturbed calcification appears in the dentine.® Because of defective calcifica- 
tion of dentine and enamel, and some atrophy to the odontoblasts and the 
enamel organ, hypoplastie teeth usually develop when the condition (rickets) 
exists during the formative periods of the teeth. 

Vitamin C (Ascorbic Acid).—This vitamin was synthesized in 1933 by 
Reichstein, Grussner, and Oppenauer.® It is related to the metabolism of 
aromatie amino acids, phenylalanine, and tyrosine, as well as to the succinic 
dehydrogenase activity of heart and skeletal muscles, and to blood fibrinogen 
production. It is related also to the secretion of intraocular fluid.*° 

According to Dunean,’ vitamin C is essential for the maintenance of nor- 
mal intercellular material of connective tissue, bones, teeth, and blood vessels. 
Burket! states that ‘‘aseorbie acid is essential for the development of the inter- 
cellular substance (collagen) of connective tissue, the osteoid of bone and the 
dentine of teeth. It is also related to a hemorrhagic phenomenon which may 
be due to a defect in the cementing substance of the capillary epithelium.’’ 
The mechanism by which this vitamin promotes the formation of collagenous 
intercellular substanees is not known. In the secorbutie state, the healing 
process is disturbed. Vitamin C appears to be essential for the healing process 
in any part of the body. 

The clinieal eondition produced by vitamin C deficiency is known as 
scurvy. Its oral symptoms consist .£ enlarged, spongy, bluish red gingival 
tissues. The gums usually bleed on slight pressure and it is common to have 
loose teeth. Secondary fusospirochetal infection accompanies the condition 
quite frequently, producing a foul odor. Submucosal hemorrhages are ob- 
served anywhere in the mouth. According to Hirschfeld,” in the scorbutic 
state the gingivae change from a normal pink color to old rose and finally to 
purple or dark blue or even black. Hematomas may develop as a result of 
submucosal hemorrhages. Limited studies by Roth’ seem to indicate that 
vitamin C deficiency is one of the causes of periodontal conditions in human 
beings. Rosenblum and Jolliffe’? state, ‘‘The gingival lesions seen in vitamin 
© deficiency are due to a vascular diathesis which produces swollen and boggy 
gums that bleed easily and progress to actual ulceration.’’ 
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The Vitamin B Complex.—The vitamin B complex consists of a group of 
vitamins closely related to each other, which are essential for the normal func- 
tioning of the body tissues. Their exact chemical composition is not very well 
known, and further study is needed to determine the nutritional values of 
some of the members of the complex. A diet deficient in one of the factors of 
this group is almost certain to be deficient in others. According to Burket,* 
some of the members of the complex are related to cellular respiration and 
nutrition. Gorlin and Levy* observed, in rats deficient in vitamin B complex, 
microscopic changes which took place in the temporomandibular joint during 
the deficiency state. 

Thiamine: According to Burket,? the function of thiamine in tissue respira- 
tion is to aid the tissues in the utilization of pyruvie acid in the normal respira- 
tory process. Dunean® states that “in its biologically active form, thiamine is a 
eo-enzyme which acts as a catalyst, in combination with a specific protein, in the 
removal of pyruvie acid derived from lactie acid in carbohydrate metabolism.” 

Thiamine deficiency leads to the development of the clinical condition 
known as beriberi, in which a severe multiple neuritis is the characteristic 
clinical feature. The oral lesions associated with the deficiency are not very 
severe. There are enlargement and edema of the tongue, loss of the normal 
muscle tone, and slight involvement of the fungiform papillae, which are en- 
larged, edematous, and hyperemic. Roth’ has suggested that thiamine de- 
ficiency may be related to the development of aphthous lesions and herpetic 
vesicles in the oral cavity. 

Riboflavin: In 1932 Warburg and Christian* isolated a respiratory pig- 
ment which later was shown to be the vitamin now known as riboflavin. The 
prosthetic group of this vitamin is the riboflavin 5-phosphate, which is closely 
related to the enzymes that function as hydrogen carriers in the metabolic 
reactions of the body. According to Duncan,’ the ‘‘yellow enzyme’’ of War- 
burg and Christian (riboflavin) is present in all types of living cells, where it 
funetions as an oxygen carrier between molecular oxygen and the substrate 
in association with other oxidative systems. 

The oral lesions produced by riboflavin deficiency can be divided into 
three headings: . 

1. Angular stomatitis, which is the most common and character- 
istie manifestation of riboflavin deficiency. The first sign of the 
condition is a change in color of the mucosa of the labial commissures, 
followed by pallor and then maceration. The patient usually feels 
pain on opening his mouth. At a later stage the corners of the mouth 
appear grayish white and moist. In more advanced stages, the epithe- 
lium shows cracks which extend into the underlying tissues. Sec- 
ondary infection is likely to develop at this stage of the condition. 

2. Cheilitis. Sydenstricker and associates’ say that “the most com- 
mon lesions consist of redness, desquamation, and finally ulceration of 
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the lips at the muco-cutaneous junction with fissures at the corners of 

the mouth.” The lips are usually excessively dry and wrinkled. <Ac- 

cording to Afonsky,” there is some exfoliation of the superficial epithe- 

lium of the lip, giving the lip an uneven and patchy or mottled appear- 
ance. Superficial or deep fissuring is observed in the more advanced 
stages of the condition. The lesions now described as cheilitis or 
angular stomatitis are very similar to those formerly described as 
perléche. 

3. Glossitis. Afonsky* describes this condition as follows: ‘‘The 
surface of the tongue assumes a magenta color. The whole dorsum 

of the tongue is uniformly colored and dry, having a complete absence 

of coating. The tongue assumes a pebbly or cobblestone appearance 

due to the projection of small bulbs of fungiform papillae over the 

surface of partially atrophic filiform papillae.’’ Pain is usually 

absent in this condition. 

Nicotinic acid: Nicotinic acid was prepared synthetically in 1867, but it 
was not until 1935 that it became important from a nutritional standpoint. 
In 1935 nicotinic acid was shown to be a very important constituent of co- 
enzymes I and II, which act as hydrogen carriers in cell respiration. Nicotinic 
acid and its amide (niacinamide) were found effective in the treatment of 
black tongue in dogs.’ As a result of this observation, both substances have 
been widely used in the treatment of pellagra in man. 

The clinical condition produced by nicotinie acid deficiency is known as 
pellagra. Its characteristic lesions are changes in the skin, in the tongue and 
bueeal cavity, in the esophagus and colon, and in the nervous system. It oe- 
curs in persons of either sex at any age. The lesions produced on the mucous 
membranes of the tongue and oral cavity by the deficiency are usually the 
earliest lesions of diagnostic value. According to Burket,' clinical manifesta- 
tions associated with other nutritional deficiencies are sometimes observed in 
a pellagrous patient. Thus, we may have patients showing lesions of beriberi, 
riboflavin deficiency, seurvy, or vitamin A deficiency at the same time. 

The oral manifestations of niacin deficiency are remarkable. The niacin 
deficiency state is divided into aeute and chronic processes. The acute 
process appears very rapidly, runs a rapid course, and shows a marked re- 
sponse to therapy. The pathologic lesions are first seen on the tip, then spread 
to the lateral borders, and finally to the dorsum of the tongue. Krause* de- 
seribes the principal pathologic changes of the acute state as follows: 
‘vascular hyperemia and proliferation, hypertrophy and then extinction of 
the papillae, predominated by affecting the fungiform papillae and, to a lesser 
extent, the filiform papillae; redness, swelling, and hypertrophy of the tongue ; 
indentations of the borders of the tongue; atrophy of the papillae imparting 
to the tongue a red and smooth surface, the so-called cardinal or bald tongue 
usually in its most striking form in acute pellagra; ulcers and erosions.’’ The 
most common lesions are hyperemia, engorgement, and hypertrophy of the 
‘ungiform papillae. Intensity of the acute process is indicated by the 
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development of ulcers and eroded areas. According to Afonsky,? these 
uleerations and erosions are ‘‘superficial, irregular in shape, sharply demar- 
eated, grayish or red in color, and may be covered with bloody crusts.’’ The 
chronic state is characterized, according to Krause,” by vascular hyperemia 
and proliferation, infiltration, and atrophy of the papillae. The tongue does 
not show the characteristic redness of the acute state, but shows fissures, 
crevices, and the loss of substance. These crevices appear as deep, clean-cut, 
linear depressions, with bright red surfaces, thus giving the tongue the ap- 
pearance of raw meat. Fissure formation usually follows the invagination 
and wrinkling of the surface of the dorsum of the tongue. Muscular atrophy 
of the tongue develops in the late stages of the chronic state.*?. As deseribed 
by Afonsky,? ‘‘the tongue shrinks and appears small, thin, smooth, and 
glazed, and becomes painful.’’ 

The borders of the tongue are usually involved in both the acute and 
chronie states. The edematous condition which develops causes an increase 
in the bulk of the tongue. Excessive pressure of the tip and lateral margins 
of the tongue against the teeth results in markings or indentations in these 
regions. 

The action of the vitamin B complex group on the gingivae and the sup- 
porting dental tissues is not very well known. Some of these vitamins are 
essential for the maintenance of the tissues of the body, so it is possible to 
assume that any deficiency of the vitamin B complex group might be responsible 


for pathologic changes in the supporting tissues of the teeth. Becks* observed 
that nicotinie acid deficiency in dogs results in inflammation of the gingivae. 
According to Afonsky,? hyperemia of the dental and parodontal tissues, fol- 
lowed by osteoporosis of the supporting bones, results in cases of deficiency 
of the filtrate portion of the vitamin B complex. 

Clinically Less Well-Known Vitamins.—Some of the vitamins to be dis- 
eussed in this section have been proved essential for other species, but not for 


man. 

1. Pyridoxine (vitamin B,): According to Burket,? pyridoxine probably 
plays a role in the metabolism of amino acids and pyruvates. Gorlin and 
Levy" found that pyridoxine deficiency in mice showed a cessation of growth 
of the mandibular condyle, regressive changes in the alveolar bone, and uleera- 
tion of the epithelium of the interdental papillae. Pyridoxine seems to be 
related to the development of angular cheilosis, as some patients who fail to 
respond to riboflavin therapy improve readily following the administration of 
pyridoxine. Mueller and Vilter’® observed, in human patients placed on a 
pyridoxine-deficient diet, swelling and reddening of the tongue and buccal 
mucous membranes which resembled the glossitis of niacin deficiency. The 
glossitis, stomatitis, and cheilosis that developed failed to respond to nia- 
cinamide, thiamine, and riboflavin therapy, but responded to pyridoxine ad- 


ministration, 





ORAL MANIFESTATIONS OF VITAMIN DEFICIENCIES 1067 


Volume 9 


Number I 


2. Pantothenic acid: The physiologic and functional importance of this 
vitamin in human beings is not very well known. No oral manifestations have 
heen observed as a result of a deficiency state in human beings. Levy’ found 
that pantothenie acid deficiency in mice was associated with resorption of the 
alveolar bone and proliferative changes in the oral mucosa. 

3. Folic acid: The clinical condition associated with folic acid deficiency 
is sprue. The oral lesions of sprue are very prominent. Burket? describes the 
oral lesions as follows: “The patient complains of a burning sensation of the 
oral mucosa and the tongue. Numerous minute herpetic vesicles form and 
soon rupture, leaving painful superficial erosions. The tongue becomes swollen 
and the fungiform papillae become enlarged and usually prominent. Angular 
cheilosis is also common.” Following the administration of folie acid, the oral 
symptoms disappear within three to four days. 

4. Choline, biotin, inositol, and para-aminobenzoic acid: No oral lesions 
have been reported in eases in which a deficiency of these vitamins was present. 


Summary 


The science of nutrition has attained a great importance in the last few 
decades. The diet of the individual is of extreme importance in the main- 
tenance of healthy tissues and in the prevention of nutritional deficiencies. 
Inadequate diet and disturbances in the absorption, utilization, destruction, or 
exeretion of certain essential factors present in the diet are the main causes 


of nutritional deficiencies. There are also a number of diseases and physio- 
logie states which will render the individual unable to use the essential factors 
of a normal diet, even when they are present in adequate quantities. Nutri- 
tional deficiencies have been divided into primary deficiencies (which result 
from an inadequate dietary intake) and secondary deficiencies (which result 
from a number of predisposing or conditioning factors). Clinical nutritional 
deficiencies are almost always multiple. 

Among the essential factors present in the diet, we find a group of sub- 
stances known as vitamins. These substances are very important for the 
tissues, as they are related to tissue respiration and other biologie processes. 
In the absence of some of these vitamins from the diet, deficiency states de- 
velop which show characteristic lesions in the oral tissues. 
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FUNCTIONAL OCCLUSION—A MAJOR OBJECTIVE OF DENTISTRY 
WENDELL L. Wy.ik, D.D.S., M.S.,* SAN FRANcIScO, CALIF. 


RTHODONTISTS not infrequently are requested to participate in, or even 
O to lead, a discussion on occlusion for their confreres in general dentistry. 
This is not because orthodontists have some monopoly on occlusion, for it is, 
in a sense, the common ground of all dentists. One argument against having 
an orthodontist act as the spokesman is that one orthodontist is presumptuous 
if he thinks he ean speak for all orthodontists. Certainly, there is great differ- 
ence of opinion among orthodontists, which is sometimes confusing to men 
in other fields. 

There is a good basis, however, for an orthodontist to speak on the sub- 
ject of oeelusion, if none other than a historical one. Edward H. Angle, a 
stormy petrel in his day, is regarded as the father of modern orthodonties, and 
it was he who took the emphasis off mere superficial esthetics and came to 
stress the functional basis and significance of the fact that teeth may be shifted 
in position. He turned the dental profession away from trivialities with 
respect to the alignment of teeth and gave its members a whole new language. 

With dentistry fragmented into a number of specialties, and with no 
indieation that the trend is to be reversed, it becomes necessary from time to 
time to remind members of the profession that the primary purpose of the 
practice of dentistry is the maintenance of a healthy, functioning unit. As 
our interest becomes specialized and as our attention narrows, we tend too 
frequently to think of individual teeth and to forget the functional whole. 
The only remedy for this state of affairs is to improve the channels of com- 
munication between specialties. 

In discussing the orthodontic point of view, I would begin with the kind 
of standards which orthodontists have set for themselves. We need not be 
concerned with the fact that there are some good orthodontists, some bad ones, 
and a number in between. This could be said of any limited group, and so it 
might as well be taken for granted. The standards which are most interesting 
to me are those which represent differences of opinion rather than absolute 
differences of merit. Of course, one group or another is always declaring that 
one set of standards is better than another, but this all depends upon who is 
doing the evaluating. The very difference of opinion provides the fundamental 
interest. 

Read before the twelfth annual meeting of the American Institute of Dental Medicine, 
The Desert Inn, Palm Springs, California, Oct. 24, 1955. 
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There can be no compromise or very much argument as to what constitutes 
the ideal or normal mesiodistal relationship of the molars and premolars; nor 
ean there be much argument concerning their buccolingual relationship. The 
same must be said with respect to functional occlusion of upper anterior and 
lower anterior teeth as they function harmoniously with the previously men- 
tioned posterior teeth. A mental picture of what constitutes normal functional 
occlusion should be in the mind of every dentist, regardless of his special 
interest. We cannot compromise upon or argue about this standard to any 
degree. 

Orthodontists and dentists allow disagreement on the matter of evenness 
of the teeth. Some insist that they must be absolutely perfect, with no rota- 
tions, no overlapping, no crowding, and no spaces. This, of course, is an ideal 
condition and no one would challenge it. On the other hand, when we get 
down to practical cases, we must take into account the price that may be 
exacted in order to attain it, or the risks of developing spaces in an effort to 
do away with a relatively small amount of crowding. There is a tendency on 
the part of some orthodontists to speak quite vehemently against those who 
seek to eliminate all traces of crowding by resorting to extraction. The argu- 
ment is that there is not too much wrong with a little bit of crowding, and 
here again the point must, in part, be conceded. The only curious anomaly 
which this argument engenders is the fellow who stoutly advocates that a 
little crowding must be expected and tolerated in retained cases, but seems 
unwilling to tolerate this same amount of crowding when it is seen in a new 
patient whom he would very much like to treat. Some of the most meticulous 
work on the dental arches with respect to inherent tendencies was done not by 
a laboratory investigator, but by a down-to-earth practitioner of orthodontics 
named Hays Nance, of Pasadena, California. He has provided a very realistic 
basis for sizing up the potentialities of developing normal arch length in ortho- 
dontie patients. Provided Nance’s writings are interpreted correctly and read 
carefully, they are indispensable to a complete understanding of the ortho- 
dontie picture. 

Some lively controversy has developed over the last decade or more in 
the matter of facial esthetics. Persons who are not orthodontists but who are 
interested in facial beauty readily manifest interest when told that ortho- 
dontists are interested in facial esthetics. Their interest perceptibly cools when 
they discover how extremely narrow a concept of facial esthetics has been 
developed and touted-.to a point where it would seem to be the sum total of 
facial beauty. When orthodontists talk of facial esthetics, in reality all they 
mean is whether or not the lips are relatively prominent with respect to the 
rest of the facial profile. This generalization is unfairly broad, for there are 
many orthodontists who see more to the problem than this (for example, 
Downs, with his method of facial assessment). To the typical orthodontist, 
however, facial esthetics means the one factor which he can modify at will— 
the prominence of the lips. This factor is dependent, in part, upon the antero- 
“ posterior position of the anterior teeth, and obviously the lips can never fall 





Volume 9 FUNCTIONAL OCCLUSION 1071 
Number 10 

back very far if prominent teeth impede their doing so. Moreover, devotion 
to this kind of facial modification frequently requires the extraction of 
permanent teeth. 

Persons who seem to have a pronounced emotional basis for deploring the 
extraction of teeth by orthodontists like to make it seem that sound teeth are 
being sacrificed in excessive numbers because of an exaggerated concern for 
this one aspect of facial beauty. This is an oversimplification and, as such, it 
is unfair. Actually, the matter cannot be divorced from the previously con- 
sidered question of how much irregularity we are to tolerate in the individual 
dental areh after the ease has been released from retention for a number of 
years. The correction of this irregularity by indiscriminate expansion will not 
only result in a relapse, with an ultimate return of the irregularity, but it will 
also lead to an immediate increase in the protrusiveness of the lips. Therefore, 
in a large number of eases the extraction of first premolars serves a double 
funetion: (1) it enhances the prospect of having the teeth remain in even 
alignment and (2) where anchorage is judiciously conserved, extraction also 
serves to reduce the prominence of the denture and, therefore, the prominence 
of the lips. 

None of these phenomena can be understood without some understanding 
of the basie facts concerning facial-cranial growth and development. The works 
of Broadbent and of Brodie have done a great deal to enlighten us as to how 
the facial pattern inereases in size and then maintains essentially its original 
proportionality along the way. The old idea that facial pattern was the victim 
of all sorts of environmental onslaughts has been shown not to be true. On 
the other hand, the phrase ‘‘constaney of pattern’’ has been found to be a little 
too rigid, at least as it applies to the total span from birth to adulthood. In 
the adolescent years there is some reduction of the prominence of the lips, as 
the chin becomes relatively more prominent with respect to the rest of the pro- 
file. Unfortunately, orthodontists who have concerned themselves too much 
with what they eall ‘‘double protrusion’’ have overlooked this phenomenon 
of facial maturation, sometimes to their later regret. This refinement in grow- 
ing up with the face oceurs earlier in girls but, on the other hand, when it 
occurs in boys a bit later it generally is manifested in a more dramatie fashion. 

If the facial pattern may be regarded as the ‘‘forest,’’ then we ought to 
take a look at the individual ‘‘trees.’’ By this, I mean the manner in which 
hone growth, both endochondral and intramembranous, occurs in the face. We 
must keep in mind that bone is a hard, unyielding tissue and that it cannot 
grow at its center, but only at its free surfaces. Cartilage, however, can grow 
interstitially, and so there are sites, particularly at the base of the skull, where 
craniofacial growth is dependent upon the proliferation of cartilage and the 
ultimate conversion of that tissue into bone. In a variety of other locations, 
intramembranous bone growth contributes to inereases in the size of the face 
and to the accommodation of an increasing number of teeth. 

The various growth sites may be conveniently grouped with respect to the 
plane of space to which each contributes. Thus, we have the frontonasal 
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process of the maxilla and the alveolar processes of both maxilla and mandible 
adding substantially to the vertical height of the face. We can think of the 
posterior border of the mandible, the tuberosity of the maxilla, and certain 
sites at the floor of the brain case where face meets cranium as loci of antero- 
posterior growth. Note well the fact that the third dimension, that of width, 
generally gets brief mention in discussions of facial growth. This is because 
the dimension of width is the one which is most nearly attained at birth and, 
while some growth in width undeniably occurs, it is no serious omission if it is 
ignored altogether. 

It is convenient to think of certain growth sites as prime movers, with 
other growth sites more or less going along for the ride. By this, I mean that 
it is infinitely easier for the teacher to declare that this is so, whether or not 
the statement presents the real facts. Thus, we have the tuberosity of the 
mandible thrusting its growth impulse against the fixed base of the cranium in 
the sphenoid bone, accounting for the forward movement of the facial mask; 
simultaneously, there is a downward thrust of the face by the action of the 
growth site at the frontonasal process. The combined effects of these two pro- 
vide the basis for the often-repeated statement: ‘‘Growth of the face is down- 
ward and forward.’’ Actually, the work of Massler, his colleagues, and 
students has shown that there are many places in the cranium and face which 
ean and do grow, even when growth is in localized sites rather than generally 
disposed. It is just as reasonable to say that the impetus for growth at every 
one of these sites is genuine and independent of growth at some other site. 
Still, the story is told more forcibly by assigning principal roles to a certain 
few of the growth sites and causing the others to be in the cast merely as sup- 
porting characters. 

Undoubtedly, the lead of the play, if we are to pursue this analogy, is the 
head of the condyle. The amount of its growth determines, to a large degree, 
whether the facial pattern is to be good or poor and so, like the person who has 
the leading role in a drama, it can determine whether the outcome is poor, 
mediocre, or outstanding. In direction and amount, the growth at the head 
of the condyle is such as to appear to be compensatory for the combined 
activity of all the other growth sites anterior to it. It seems as if all the other 
growth sites are conspiring to draw the facial mask downward and forward 
away from the temporomandibular joint, or at least that portion .of the joint 
which is identified with the cranium. The facial component of the joint, the 
head of the condyle, persistently grows upward and backward as fast as the 
rest of the face moves away from the glenoid fossa of the temporal bone, thus 
maintaining the integrity of the joint. 

For reasons which I must categorically declare seem to me to be insuf- 
ficient, too many of the present generation of orthodontists persist in asserting 
that orthodontic therapy is incapable of eliciting a growth response which 
would not have occurred in the absence of orthodontic therapy. This rather 
defeatist dictum has grown out of the fact that, many years ago, orthodontists 
had exaggerated notions as to what they might accomplish in eliciting facial 














Volume 9 FUNCTIONAL OCCLUSION 1073 
growth through treatment. When the first tentative investigations of what 
really happened demonstrated that these previous hopes were too ambitious, 
the specialty discarded them, and since 1938 orthodontists have been insisting 
that nothing at all can be done in this direction and that the orthodontist is 
an innocent bystander. Every orthodontist who has given any thought to the 
matter will concede that substantial amounts of growth take place during 
treatment and that when this occurs it is nearly always to the good. The 
generation which seems to think that orthodonties begins in cephalometry and 
ends in plane geometry, however, has convineed itself that the orthodontist 
is merely a lucky fellow who happened to be lurking about the premises at 
the time the growth impulse had its effect. This is not a private quarrel 
among orthodontists, for if clinical research in orthodonties can define more 
precisely what orthodonties can do in the way of eliciting growth, and the 
ages at which such efforts are most auspicious, there are important implica- 
tions in this kind of knowledge for the fields of dentistry which deal principally 
with adults. 

In turning our attention to what logically must follow—ocelusion as 
envisaged by the prosthodontist, the reconstruction man, and the periodontist 

we are confronted with a road block which I would just as lief detour. 
Like it or not, however, it is necessary to say something about articulators. 
Although custom has it that one must say something against articulators, I 
hold that too many of the self-styled biologists have been too superficial in 
their study of articulators; had they pursued the subject more thoroughly, 
they would have found some of their sweeping generalizations untenable. 

Orthodontists have never done much with articulators, and are frequently 
asked, “Why?” The most usual form in which the question is put reveals that 
the questioner, ordinarily a prosthodontist or reconstruction man, envisages 
the mounting, at the very beginning of orthodontic treatment, of a set of casts 
upon an articulator, with the thought that in some way this will help in treat- 
ment planning. This point of view happens to be wrong, but I see no profit in 
denouncing the fellow as a mechanically minded dolt who cannot raise his 
thoughts above the plane of nuts, bolts, and serews. The men who do use 
articulators intelligently in the planning of treatment for adults have not 
adopted the habit of taking the growth phenomenon into account. Once they 
see that at present there is no articulator available to serve the orthodontist’s 
purpose, they will coneede that it is not sloth which motivates the orthodontist 
in his disinelination to follow such a procedure at the outset of treatment. No 
such articulator exists because it would have to be capable of growing over a 
period of eighteen to twenty-four months and, still more difficult, it would 
have to be manned by a person capable of predicting beforehand the amounts 
of growth which were to occur in this period. 

Once the orthodontist has convinced his colleague in the other branch 
of dentistry that an articulator is not likely to serve a useful purpose at the 
beginning of treatment, his friend then wants to know why he does not use 
one at the end of treatment for purposes of occlusal equilibration. It is pos- 
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sible to reply that many times he should. However, such an answer should be 
given with a good many qualifications. First of all, the use of an articulator 
implies a precision sort of equilibration, going considerably beyond the redue- 
tion of the unworn tips of cuspids and gross malformations of the occlusal 
surface. These latter things can be removed in the mouth without the pre- 
liminary business of mounting. Precision equilibration, as planned by means 
of articulator mountings, has no place at the immediate end of active treat- 
ment. Every orthodontic case settles, to some degree, upon the release of 
mechanical restraint. This may not be perceptible, but even in slight amounts 
this settling leads to changes which would nullify the validity of the mounting 
taken at the end of treatment and render needless the equilibration done at 
that time. Only the most obvious sort of equilibration should be done when 
the bands are removed; only when the ease is apparently stable should more 
detailed attention be given to the dentition. At that time the use.of an 
articulator with reliable mountings and a systematic grinding program may 
well be in order. 

Another qualification has to do with the often-overlooked fact that occlusal 
equilibration can be no substitute for good basic orthodontic treatment. The 
tips of too many cuspids have been ground because the orthodontist placed the 
bands too high on these cuspids, thereby hauling them down into positions where 
interference in lateral excursion was inevitable. This subject could be pursued 
at some length (and, in fact, has been by Keedy in a very perceptive paper on 
the subject), but it is doubtful that any but a group of orthodontists would be 
very much interested in it. 

While on the subject of occlusal equilibration, I must stress very heavily one 
important point which might be considered another qualification of the general- 
ization that occlusal equilibration has its place in dentistry. This refers to the 
fact that dentists have yet to agree on what I have chosen to call a ‘‘ point of 
clinical departure.’’ By this, I mean that there is substantial disagreement 
among the various schools of thought as to where the maxilla belongs in rela- 
tion to the mandible when the jaws are closed in centric position. The point 
of clinical departure for Thompson is the physiologic rest position; the point 
of clinical departure for a somewhat larger group is oriented around the hinge 
axis. Each group extols the virtues of occlusal equilibration, provided, of 
course, that its own point of clinical departure is adopted. Both groups can- 
not possibly be right, and the difference should be reconciled. It seems to me 
that until we can agree upon what centric position really is, grinding to ac- 
commodate any eccentric position is futile. I have my own prejudices in the 
matter with respect to the proper point of clinical departure, but what purpose 
would be served by throwing one more declaration of prejudice into the con- 
troversy? 

By way of summary, one can say, first of all, that the orthodontist and the 
general practitioner, whoever they may be, have much to learn from one an- 
other. Each has advantages which the other does not enjoy. Ultimate perfee- 
tion in occlusal relationships in all exeursive movements of the jaw is attain- 





Volume 9 FUNCTIONAL OCCLUSION 1075 
able only when the dentist—not Nature—determines the occlusal morphology 
of the teeth. To that extent, then, the man who carves these occlusal surfaces 
in wax enjoys an advantage over the orthodontist who takes, by and large, 
what Nature gives him. On the other hand, the orthodontist has the advantage 
that each tooth in the growing child is sitting precisely in a growth site, which 
enables him to develop alveolar height in selected areas of the arch and to change 
the axial inclinations of teeth in a manner which the reconstruction man cannot 
employ. The orthodontist, furthermore, has a growth site working with him at 
the head of each condyle which assists him in attaining some of his most gratify- 
ing results. This is not to say that growth is a panacea which will retrieve the 
orthodontist from any ill-advised situation in which he may choose to place 
himself. He must understand the direction in which it works and the age at 
which he had better not count on its help. The orthodontist can learn from the 
dentist who works with older patients in order to enhance his appreciation of 
functional movements. By this, I mean not merely the nice gliding of cusps 
across one another in excursive movements, but condyle-fossa relationships as 
well. If the orthodontist is to do this, his attention will have to go beyond the 
evenly aligned teeth and the soft-tissue profile to recognize possible con- 
sequences in the years after the retainers have been discarded. 





NOMA OR GANGRENOUS STOMATITIS 


Report of a Case 


STANFORD STARK, D.D.S., TOLEDO, OHIO 


Speen is a gangrenous involvement of the mucous membranes or muco- 
cutaneous orifices. It may occur in the nose, eyelids, auditory cana!,.vulva, 
prepuce, anus, and mouth. It occurs most frequently in the mouth, where it 
is also called gangrenous stomatitis. It may oceur in any age group, although 
it is predominant in the first decade of life. 

All the predisposing factors contributing to this disease may be grouped 
under one healing, namely, a lowered resistance to infection. This lowered 
resistance may be due to malnutrition, an unsanitary and unhygienic oral cavity, 
measles, typhoid fever, scarlet fever, a blood dyserasia,” or cardiovascular disease. 

Bacterial studies have shown that no one single organisms is responsible 
or can be designated as the immediate etiological agent. Vincent’s organisms are 
always found, and many investigators believe that gangrenous stomatitis is an 
advaneed stage of Vincent’s infection.t Other organisms have been reported, 
such as hemolytic streptococci, nonhemolytie streptococci, diphtheroid bacilli, 
gram-positive and gram-negative cocci, Bacillus coli, and gram-negative bacilli. 
In advanced cases, Vincent’s organisms may be found only in the deeper layers 
after removal of the slough. 

Clinically, the first evidence of the disease may be an exceedingly foul and 
unbearable odor. In the early stages a painful red spot may be seen on the 
mucosa, which breaks down to form an uleer. The ulceration is rapid and a 
grayish, necrotic slough appears. This eventually causes a perforation of the 
cheek. Cervical lymphadenopathy is present. General prostration and drow- 
siness and diarrhea may be evident. 

Before the advent of the sulfa drugs and the antibiotics, the prognosis was 
very poor, with mortality of about 75 per cent or more. Treatment consisted 
of surgical excision of the affected area, cautery of the wound edges, and general 
systemie treatment, including multivitamin therapy, a high-calorie diet, and 
drugs applied locally. The sulfas and antibiotics have decreased the mortality 
of this disease and, in most cases, have eliminated the need of deforming surgery. 


Case Report 


Mrs. I. H. was admitted to the hospital by her physician on Sept. 26, 1954, for a severe 
oral infection. I was called in for consultation. 
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Present History.—The patient, a 74-year-old white woman, was emaciated, pale, and 
in apparent pain. Cervical lymphadenitis on the left side was evident. Oral examination 
revealed a massive gray slough extending from the midline of the palate, across the left 
maxillary alveolar ridge, covering the entire buccal vestibule, and extending across the floor 
of the mouth to about the midline of the tongue. Anteriorly, it extended to the cuspid area. 
It was not possible to determine the posterior extent of the slough. Her teeth were pyorrhetic, 
with varying amounts of debris on them. The appearance of the gingival tissue did not 
suggest the symptoms of a typical Vincent’s infection. An extremely strong, foul, and 
unbearable odor was present. She was unable to swallow and it was evident that she had 
had no nourishment for a number of days. She had diarrhea, with no control over her 
bowel movements. 

There was also a malignancy of the left breast and a history of heart disease. 

Past History.—A mandibular molar had been extracted about six weeks previous to 
her admission to the hospital. The infection, she stated, started about two weeks after the 
extraction of the tooth. She had been using various home remedies in trying to cure the 
infection. 

Later it was learned that she had been constipated for several days before her admission 
and had taken several different laxatives. This was a contributing factor for her diarrhea, 

Because of the existing cardiovascular disease and malignancy, all medications were given 
with the agreement of, and in conjunction with, her physician. 

Treatment.—The patient was placed in isolation. Blood, urine, and bacterial tests 
were ordered. The initial medication consisted of 600,000 units of penicillin daily, 30 mg. 
Demerol for pain, testosterone, Cedilanid, 500 ¢.c. whole blood, and a warm saline solution 
for oral irrigation. Terramycin, 100 mg., was also given intramuscularly. 

On September 27, the blood report was as follows: red blood cells, 4,030,000 per cubic 
centimeter; white cells, 24,000 per cubic centimeter, of which 70 per cent were segmented, 3 
per cent bands, 1 per cent metamyelocytes, 14 per cent lymphocytes, and 3 per cent monocytes. 
The hemoglobin was 11.5 grams, or 79 per cent. The patient was still in a great deal of pain, 
with no apparent change in the oral condition. The Terramycin was discontinued because 
of the pain of injection. The penicillin was continued. The diarrhea was still severe. 


On September 28, an attempt was made to remove some of the grayish slough. It was 
found to be very adherent to the oral tissues and, because of the pain, this was discontinued. 


There was no apparent improvement of her oral condition. 

On September 29, the bacteriology laboratory reported that there were no Vincent’s 
organisms present. The culture showed that the bacteria was pseudomonas pyocyanea. They 
were resistant to penicillin and erythromycin, moderately sensitive to Aureomycin and 
Chloromycetin, and highly sensitive to Terramycin. Because of these findings, the penicillin 
was discontinued and Terramycin suspension was substituted, 250 mg. every four hours. 
Another specimen was taken for culturing. This culture showed alpha streptococci and 
Neisseria. The difference in the type of bacteria may have been caused by the Terramycin 
given to the patient on the first day of admission. 

On September 30, the patient showed some improvement and was able to swallow very 
soft foods. Before this, she had been able to swallow only bland liquids. The swelling in the 
neck was regressing and there was less grayish slough in her mouth. The Terramycin 
suspension was causing a burning sensation, so medication was changed to Terramycin 
capsules, 250 mg. every four hours. The diarrhea still persisted. 

On October 2, the oral condition showed continued improvement. The cervical swelling 
was almost gone. The Terramycin was discontinued because of the severe diarrhea. Strep- 
tomagma,* 2 teaspoons every four hours, was substituted. 

From October 2 until discharge from the hospital on October 30, there was a continued 
improvement of the oral condition. On October 10 only an ulcerated lesion on the left 
lateral surface of the tongue remained. This was completely gone by October 28. The 


*A combination of dihydrostreptomycin, kaolin, and pectin (Wyeth). 
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diarrhea was now controlled. Throughout this period the daily medication consisted of 
Streptomagma, 2 teaspoons every four hours, testosterone, 50 mg., and either Demerol, 40 
mg., aspirin and codeine, or Dilaudid 1444 gr. for pain. 

On October 27 and 28, an additional medication of 600,000 units of penicillin was given 
and on October 28, under Nembutal premedication and local anesthesia, the remaining upper 
posterior teeth were extracted and sutures were placed where necessary. Healing was unevent- 
ful and the patient was discharged from the hospital on Oct. 30, 1954. The sutures were 
removed on the seventh postoperative day. The anterior teeth were not removed because of 
the age of the patient. It was felt that with an oral prophylaxis and good oral hygiene these 
teeth would still be of value to the patient. 

On April 22, 1955, the patient was seen again, complaining of a very foul odor and 
pain on the inside of her lower lip. She had first noticed the odor about two days before. 
The odor was identical to that which existed when she was treated for gangrenous stomatitis 
six months previously. Examination of the mouth showed gray-black areas on the mucous 
membrane of the lower lip. No other symptoms were present. The mouth was still unhygienic, 
since the patient had not had visited a dentist for an oral prophylaxis as she had been 
advised. She was placed on Terramycin, 250 mg. every four hours. On April 27 a notable 
improvement was evident. This medication was continued for two weeks. Diarrhea developed 
but subsided when the medication was discontinued. 

The patient was admitted to the hospital on May 21, 1955. (No hospital bed was 
available until this date. ) With penicillin as a premedication, all the remaining teeth 
were extracted, under local anesthesia. The patient was discharged from the hospital 
on the second postoperative day. The sutures were removed on the seventh postoperative day. 
Healing was uneventful. There was no recurrence of the disease before her death in 


December, 1955. 


Comment 
The probable predisposing cause of this disease was a combination of 
malnutrition, an unhygienic mouth, and the extraction of a tooth. At no time 
was a red spot seen on the mucosa, even when the disease was seen in a very 
early stage. During the first seizure, no Vincent’s organisms were found, 
although they may have been present in the early stage or still present under 
the massive slough. No attempt was made to obtain a bacterial specimen from 
under the slough. On the recurrence of the disease, no bacterial study was made. 
Because of the excellent response in both instances to an antibiotic, surgery was 
not necessary. 
Summary 
1. A brief description of gangrenous stomatitis was given. 
2. A ease of gangrenous stomatitis in which an antibiotic was used for 
treatment was reported. 
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TOPICAL APPLICATION OF 9-ALPHA-FLUOROHYDROCORTISONE 
ACETATE IN THE TREATMENT OF ORAL INFLAMMATORY 
DISEASES 


L. M. WieEsstiEn, D.D.S., CLEVELAND, OHIO 


2 


HE adrenal cortical hormones, cortisone’ and hydrocortisone,? have been 

used with remarkably beneficial results in the treatment of various arthritic 
conditions and other inflammatory diseases. Because of the anti-inflammatory 
effect of these hormonal agents, Strean* and Strean and Horton‘ applied them 
in the treatment of oral inflammatory diseases. Bergman® and Fisher*® reported 
the successful use of hydrocortisone acetate dental ointment in the treatment 
of discrete aphthous ulcers. Since 9-alpha-fluorohydrocortisone acetate dental 
ointment is more readily absorbed’ and more effective*’* as a topical agent 
than hydrocortisone acetate, an attempt was made to study the effect of the 
former in the treatment of various oral inflammatory conditions. Nine cases 
in which this new hormonal compound was used are described. 


Details of Treatment 
The treated group consisted of four patients with oral herpetic lesions, 
and one patient each with marginal gingivitis, leukoplakia and aphthae, infec- 
tious mononucleosis, measles, and pemphigus. 
The 9-alpha-fluorohydrocortisone acetate dental ointment was used in a 
concentration of 0.25 per cent. Approximately 14 inch of expressed ointment 
was massaged into the affected area three times daily. 


Case Reports 

Case 1.—Mrs. L. B., 60 years of age, who suffered from herpes labialis (upper lip), 
was given a 5 gram tube of 9-alpha-fluorohydrocortisone acetate dental ointment 0.25 per 
cent. She applied the ointment three times per day. Three days later there was no evidence 
of the lesions. 

Case 2.—Miss M. S., aged 45 years, had extensive herpetic lesions covering the upper 
and lower lips, labial mucous fold, and buccal vestibule. She was treated with 9-alpha- 
fluorohydrocortisone acetate dental ointment 0.25 per cent three times daily. There was 
marked improvement after twenty-four hours, and after five days there was no evidence of 
the lesions. 

Case 3.—Mr. D. L., aged 45 years, had herpetic lesions on the upper lip. He applied 
9-alpha-fluorohydrocortisone acetate dental ointment 0.25 per cent three times daily. After 
five days’ treatment, recovery was complete. 

Case 4.—Sister B. J., aged 30 years, had extensive herpetic lesions over the upper and 
lower lips for two days before treatment was initiated. After five days’ treatment, three 
times daily, there was no evidence of the lesions. 
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Case 5.—Mr. F. P., 43 years old, suffered from acute inflammatory and hypertrophic 
gingivitis. Removal of calculus and local treatment with bactericidal agents and massage 
produced an observable improvement in the condition, but a mild inflammation persisted. 
Following treatment with 9-alpha-fluorohydrocortisone dental ointment 0.25 per cent, three 
times daily, the inflammation disappeared entirely in three weeks. 


Case 6.—Mrs. A. L. W., 70 years of age, had a large leukoplakic patch on the dorsum 
of her tongue, and there were other patches along the lateral border. Aphthous ulcers also 
were evident in the buccal vestibule. She applied 9-alpha-fluorohydrocortisone acetate dental 
ointment 0.25 per cent three times daily. The aphthae disappeared after two days’ treat- 
ment. The leukoplakia showed gradual improvement after six months’ treatment. 


Case 7.—Mr. A. J., aged 24 years, had extensive herpetic lesions on both lips, com- 
plicated by a painful adenitis. The gingivae were inflamed and edematous. The temperature 
was 101° F. Blood studies revealed the presence of mononucleosis infection. The patient 
received systemic therapy with broad-spectrum antibiotics and local application of 9-alpha- 
fluorohydrocortisone acetate dental ointment 0.25 per cent three times daily. After five 
days’ treatment, the patient’s condition was improved and the oral lesions began to disappear. 

Case 8.—S. F., a 12-year-old boy, had three attacks of infectious disease, including both 
forms of measles. On each occasion the oral mucosa was inflamed and painful. Topical 
application of 9-alpha-fluorohydrocortisone acetate dental ointment 0.25 per cent three 
times daily relieved the oral symptoms after three days’ treatment. 


Case 9.—Mr. M., aged 42 years, was hospitalized with a provisional diagnosis of 
erythema multiforme. Examination of the oral mucosa revealed large bullae which prompted 
a change in diagnosis to pemphigus. Later the attending physician confirmed this diagnosis. 
The patient received a daily systemic dosage of hydrocortisone (300 mg.) and topical appli- 


cation of 9-alpha-fluorohydrocortisone acetate dental ointment 0.25 per cent three times daily 
over the entire oral mucosa. The oral cavity was the first area to show improvement. Later, 
other areas showed observable results of systemic therapy. After six weeks’ treatment the 
patient recovered completely. Recurrences have taken place, but on each occasion the oral 


symptoms were controlled by the hormonal ointment. 


Discussion 

It is interesting to note that several recalcitrant diseases of the oral cavity, 
frequently unresponsive to other forms of therapy, responded to topical appli- 
cation of 9-alpha-fluorohydrocortisone acetate dental ointment 0.25 per cent. 
Moreover, this ointment was used in one-tenth the concentration usually em- 
ployed in the preparation of hydrocortisone acetate dental ointment (2.5 per 
cent). It is believed that the increased absorbability and potency of the new 
compound accounted for the rapid improvement observed in the treatment of 
aphthous ulcers, leukoplakia, and oral manifestations of systemic disease. Be- 
cause of these observations, 9-alpha-fluorohydrocortisone acetate dental oint- 
ment 0.25 per cent holds out considerable promise as a dental therapeutic agent 
in eases where inflammation results from specific causes other than irritation 
from caleifie deposits in gingival pockets. 


Summary and Conclusions 
Nine patients suffering from aphthous uleers, acute marginal gingivitis, 
leukoplakia, measles, mononucleosis, or pemphigus responded rapidly to topical 
application of 9-alpha-fluorohydrocortisone dental ointment 0.25 per cent. Be- 
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cause of its increased potency and absorbability, this new compound appears 
to be superior to hydrocortisone dental ointment 2.5 per cent. Further clinical 
trials are necessary to establish the validity of this conclusion. 


Appreciation is expressed to Lyon P. Strean, Ph.D., D.D.S., Chief, Dental Medicine 
Department, Sharp and Dohme Division of Merck and Co., Inc., West Point, Pennsylvania, 
for the 9-alpha-fluorohydrocortisone acetate dental ointment used in this clinical trial. 
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Oral Roentgenology 


THE CONTRIBUTIONS OF RADIATION IN THE TREATMENT OF 
MALIGNANT TUMORS OF THE JAWS 


DouGcLas Quick, M.B. (Tor.),* New York, N. Y. 


N A PRESENTATION such as this, it is advisable to point out that while the 
| two most important sources of ionizing radiations were discovered more than 
fifty years ago, their therapeutic application with a reasonable and increasing 
semblance of scientifie accuracy has taken place during little more than one- 
half that time. For many years, equipment for x-ray therapy had no ap- 
preciable penetration beyond the skin level; the gas tubes were activated by 
voltages under 100 Kv. The first hot-cathode tungsten-target tube was made 
by Coolidge? in 1913 and our first conventional type ‘‘high-voltage’’ x-ray 
therapy generators came into use in the early and middle 1920’s. With radium, 
the first seriously organized efforts were made about 1915, prior to which time 
the few bits of the element being used were even of questionable purity and 
strength. For the several years after 1915, the two largest radium supplies in 
this country were used seriously, but very empirically ; radon for implantation 
in tumor tissues was enclosed in fine capillary glass tubes which were replaced 
by Failla in 1924, when he found a method for collecting the emanation in 
capillary type gold tubing, thus introducing a measure of filtration as protec- 
tion to the tissues against the ‘‘softer’’ rays. In 1929 two of my associates 
made a series of ealeulations on a group of successfully treated radium cases 
and from those data established a sort of minimum standard of dosages. These, 
however, were expressed in terms of skin erythemas; the r (roentgen) as a uni- 
versal standard of x-ray (and gamma ray) measurement had not been estab- 
lished, 

In the past twenty-five years, however, progress has been rapid and the in- 
creasing degree of scientific accuracy governing the work has been such that 
it could seareely have been visualized at the beginning of the period. 

Today this country is supplied at every crossroads with good standard 
200 to 250 Kv. x-ray therapy equipment (some not too well operated, however). 
Sources of more powerful external irradiation are rapidly increasing in the 
form of super-voltage x-ray installations, radioactive cobalt,. units, and a few 
radium beam units, with radioactive cesium 137 soon to be available. In addi- 


Fourth Herman L. Reiss Memorial Lecture of the New York Institute of Clinical Oral 
Pathology, Inc., presented at the New York Academy of Medicine, Oct. 31, 5. 
*Attending surgeon, Roosevelt Hospital; Director, Henry Harrington Janeway Clinic. 
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tion, several radioactive isotopes for both diagnostic and treatment purposes 
are being used and radium emanation and element is readily available to those 


qualified to use it. 

Some are likely to ask: “What are the latest developments in radiation 
therapy in connection with the subject of radiation’s contribution to the better 
care of malignant tumors of, or involving, the jaws?” These may be listed as: 


1. More accurate methods for the application of both interstitial 
and external irradiation. With that goes a better understanding of 
the integration of radiation from the various sources. 

2. More powerful external irradiation sources. Some of the malig- 
nant primary or secondary jaw tumors do not require extra high 
dosages, and hence get on very well with conventional 200 to 250 Kv. 
x-radiation. Others require not only very high dosage, but radiation 
of a quality that, per unit of radiation given, does the least possible 
damage to bone. For this purpose, the gamma emitters—super-voltage 
x-ray produced at 2,000 to 2,500 Kv., radioactive cobaltgo, or radium 
element in amounts suitable for practical external telecurietherapy 
such as the unit in our Janeway Clinie at Roosevelt Hospital—are all 
in essentially the same efficiency class. What the electron beam from 
the betatron may do in the future remains a matter of keen interest. 


3. A better integration of the radiation from one or more sources 
with operative surgical procedures in a large number of the jaw tumors. 
It is my very firm conviction, based on a good many years of experi- 
ence, that relatively few malignant tumors obtain maximum benefit 
from one agent, source, or operative measure alone. 

4. Better nonoperative surgical care. By that, I mean the daily 
pre- and postoperative care if an operative procedure has been done or, 
if there has been no operative surgery, then the same basic care, which 
includes strict attention to oral hygiene at every turn—frequent irriga- 
tions with irrigating can, washings with pressure sprays, local dressings 
which may or may not carry sulfa drugs, and attention to the use of 
antibiotics in adequate dosages and preferably selected by sensitiza- 
tion testing of cultures. 

The basic care of cancer is surgical, regardless of whether or not 
an operative surgical procedure is employed in the given case. The 
carrying out of most radiation, especially interstitial, requires the 
same technical facility and skill as a technical procedure for gross re- 
moval of tissue. Rigid attention to technique is just as important in 
radiation as in tissue removal. Constant attention to all these tedious 
factors is necessary if best results are to be obtained. Necrosis of soft 
parts and of bone is very often accepted as inevitable and is one of the 
major damning counts against radiation. It is true that, under some 
conditions, tissue necrosis is deliberately risked for the purpose of con- 
trolling growth; at times, it may be the lesser of two evils. However, 
a great deal of tissue necrosis is due to neglect of proper care, that is, 
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surgical cleanliness and antibacterial medication. It should be men- 
tioned here that sequestration of bone, especially from the very dense 
lower jaw, where the bone has been devitalized by irradiation is quite 
a different process from that in which the devitalization is due to 
bacterial infection or even to the destructive effect of heat, as in the 
use of a thermo-electric cautery. The exfoliation of the sequestrum 
is a much slower, and hence a much more tedious, process. However, 
it usually follows strictly the line of devitalization and does not con- 
tinue to move forward, claiming more bone, as so often happens in a 
bacterial osteomyelitis. 

5. Better medical supporting care. The rate of healing and the re- 
sponse to a given unit of radiation can be of maximum efficiency only 
if the patient’s blood picture is kept at a high level, and if infection 
is controlled and kept under control. This latter we have referred to 
already. Secondary anemia discounts radiation treatment response 
very sharply. Few patients ever require transfusion of blood if their 
blood level is taken seriously from the beginning of a long and heavy 
radiation therapy program. In addition to supervision of quality, 
quantity, and variety of food intake, parenteral medication, given 
daily with adequate dosages of B complex, B,., and crude liver ex- 
tract, is usually sufficient to carry through without the otherwise in- 
evitable drop in blood count and quality and the accompanying drop 
in radiation response. 


[ am frequently asked: Which do you prefer, pre- or postoperative irradi- 
ation? (Presupposing, by the inference of the question, that surgery is 
essential, is radiation any good before or after?) 

[ could not answer such a question without knowing, and preferably 
seeing, the specifie problem so that a suitable integrated plan, if need be, might 
be set up in the beginning. Radiation as an afterthought is usually beneficial 
only to the operator’s mind after he has received a report from the pathologist. 

The average tumor of uncertain presumptive clinical diagnosis should be 
biopsied and the treatment plan formulated on receipt of the report or, better 
still, on firsthand study of the slide. 

There are some tumors, however, that are clinically well defined and 
known to be eapable of local recurrence (but rarely otherwise, such as an 
alveolar border giant-cell tumor, a simple epulis that turns out to be histo- 
logically more aggressive in appearance than usual) after a total routine local 
removal has been done. . The histologic fact is no criticism of the procedure 
in such a case but, in my judgment, it does suggest the advisability of local 
irradiation. 

There is an interesting report in Stout’s* Human Cancer (published in 
1932) of one of the rare jaw tumors—a rather sizeable myxoma, removed by 
excision, which was quite cellular. This tumor is known to be likely to reeur 
locally. Four hundred milligram hours of radium (filter and distanee un- 
stated) was used in the cavity; healing was uneventful and the patient had been 
well for nine years at the time of publication. 
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The same principle might apply to the treatment of certain of the inter- 
osseous cysts, especially of the lower jaw, when after removal they are found 
to show a measure of unexpected growth activity. 

I believe that this principle should receive rather serious thought on the 
part of those who do not consider a tumor “‘malignant’’ unless it is capable 
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of metastasis or is likely to metastasize and those who regard the locally re- 
curring tumor as ‘‘benign.’’ Postoperative radiation, appropriate in technical 
approach as well as adequacy of dosage, would be a great comfort to both 
patients and doctor. 
_ However, that does not justify the straightforward local removal of a 
clinically suspicious or dangerous-looking growth without biopsy. In that con- 
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nection, may I make a plea for tissue removal for biopsy purposes of a small, 
nontraumatized piece of tissue, cut by sharp dissection, but not a partial 
removal of the tumor, of which we so often see the aftermath. 

It is but logical that, with the surgical advances and aids of the last fifteen 
years, we should see many very extensive surgical procedures resorted to that 
would not or could not otherwise have been attempted. The availability of 
sulfa drugs, antibioties, better anesthesia, and better control of shock and 
electrolyte balance have made for many spectacular advances. Lifesaving 
procedures, previously impossible, are spectacular in spite of great mutilation. 
They have their appeal. They are justified unless simpler, less dangerous, and 
less mutilating procedures or combinations of procedures are capable of doing 
the same lifesaving job. 


7 
(Land bees 


Fig. 2.—Giant-cell epulis of alveolar margin. Treatment consisted of local surgery plus irradia- 
tion. 


lor my own part, I am interested in doing the greatest good to a greater 
number, with fewer patients left worse off because of their contact with me 
and with more patients looking like recognizable human beings who ean face 
the employment agent, get a job, and go ahead with the universal business of 
making a living as the most honorable manner of meeting one’s obligations in 
today’s society. 

There is some question as to the neeessity of removing all teeth (all teeth 
on the side of the growth, or all damaged or infected teeth) before going ahead 
with the treatment of a malignant growth in the mouth. With many doctors 
it has become a fetish. They frequently squander many days on it. The bad 
teeth may well have contributed to the growth, but that damage has already 
been done. A malignant growth waits on no one or nothing. Who ean tell 
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Fig. 3.—A, Adenoid cystic epithelioma, basal-cell type. Characteristic location: junction of 
y hard and soft palates. B, Plan for radon seed implant. 
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when the fatal tumor cell embolus is shot off to its distant lodgment, thus 
possibly rendering all immediate efforts futile? External radiation should 
always be started on the day a diagnosis is established ; it will aid in gaining 
a measure of tumor control until other items in the general plan are formulated. 
After a few days, the extractions can be performed under proper precautions 
of infection control and without interruption of the radiation program. 
Wanton removal of good teeth is heresy; very few such teeth on the side of 
involvement will come to grief in a properly carried out radiation plan. As 
for the extraction of good teeth to facilitate x-ray cone radiation, good teeth 
are preferable to bad technical irradiation. There is very little place for cone- 
directed x-radiation in oral cancer. 

In connection with this general discussion, reference has been made to 
certain locally benign or radiation-sensitive tumors which might advan- 
tageously be treated conservatively by local surgery followed by irradiation, 
or by radiation alone. 

The reference to giant-cell tumor of the alveolar margin did not cover 
all phases of giant-cell tumor of the jaws; at the extreme other end of the 
seale, the type referred to by Lester Cahn‘ a few years ago in his text entitled 
Pathology of the Oral Cavity as a true blastoma is a definitely malignant tumor, 
but capable of cure, as well by radiation as by more extensive surgery. 

The eosinophilic granuloma, a very interesting tumor (although not a 
true neoplasm), responds promptly and to a small amount of radiation; no 
treatment other than radiation should be considered after diagnosis is estab- 
lished by biopsy. The radiograph of the jaw is, in itself, very characteristic. 
This early isolated tumor is probably the early, and possibly curable, phase of 
the same process which, with the triad manifestations of bony defects of mem- 
branous bone, exophthalmos, and diabetes insipidus, carries the classic label of 
Hand-Schiiller-Christian disease and which, in its generalized bone involve- 
ment stage, becomes Letterer-Siwe disease. Radiation only should be used 
for its palliative relief, at least until some isotope or chemotherapeutic agent 
is found to be beneficial. An unusually fine review of ‘‘Oral Lesions in Hand- 
Schiiller-Christian Disease’? by Stahl and Robertson,’ with a discussion by 
Cahn, Thoma, and Sosman, was published in a recent issue of ORAL SuRGERY, 
ORAL MEDICINE, AND ORAL PATHOLOGY. 

The same relative relationship, prognosis, and treatment dicta might well 
apply to the single myeloma of the jaw and its advanced stage—multiple or 
generalized myeloma. 

Another type of myeloma (not akin to multiple myeloma but, rather, be- 
longing to the true bone tumor group) is the endothelial myeloma or Ewing’s 
tumor. This deserves mention as a tumor in which surgery for other than 
diagnostic purposes is not indicated. Radiation is the chief palliative aid, with 
one possible added bit of help. I am reliably informed, I believe, that a very 
careful and complete review of all the toxin-treated cases of the late Dr. 
William B. Coley showed a better group result in the toxin-treated patients 
than in those treated by radiation alone. 
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Fig. 4.—A, Carcinoma of maxillary antrum with extension to oral cavity. B, Surgical 


exposure and drainage, showing access provided for intracavitary irradiation. 
C, Radon implant in antrum: 
Position 1: (4 days) 2,058 millicurie hours. 
Position 2: (2 days) 1,448 millicurie hours. 
Position 3: (4 days) 1,708 millicurie hours. 
Total dosage range of intracavitary radiation: 9,000 to 15,000 gamma r. 
(D on opposite page.) 
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The odontomas represent a benign group of tumors until we come to the 
top-level one, a tumor which interests us very especially. I refer to the 
adamantinoma or, as it is recently and more accurately designated, the amelo- 


blastoma. 

This tumor, which arises from oral epithelium and has the peculiar ability 
to change character and form enamel, has, therefore, a cell—the ameloblast— 
extremely near to the adult characteristics of normal tissue. Hence, its varia- 
tion from normal in action is slight, until irritated, and its resistance to radia- 
tion is almost as great as that of normal oral epithelium. In the past, it has 
been very stubbornly resistant to radiation; it tends to recur frequently after 
surgical removal; and after each recurrence, locally, it tends to become more 
aggressive in its growth characteristics. Of the entire range of primary 
malignant jaw tumors, I regard it as the real challenge. It can be cured in a 
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Fig. 4D.—Platinum ball with glass bulb containing radon used in intracavitary irradiation, 
as in carcinoma of the maxillary antrum. 


high percentage of cases by unilateral jaw resection, but this is a substantially 
deforming operation in most instances. Heretofore, normal bone damage all 
too often has precluded the successful control by irradiation. Now, however, 
with a better quality of radiation, it would seem that we shall be able to really 
cure this condition by irradiation. The gamma quality of radiation is far 
less damaging to bone than conventional type high-voltage x-radiation. While 
[ previously listed the three high-energy sources as being in the same general 
efficiency range, we believe that the peculiar engineering arrangement of our 
radium unit gives us the best piece of equipment for this particular problem. 
Our experience to date is very encouraging. 

It is a matter of substantial regret to me that in the dental profession the 
ameloblastoma is regarded as a benign tumor in most instances. A very fine 
and detailed study of these tumors by Small and Waldron,® published in the 
March, 1955, issue of OraL SurceRy, ORAL MEDICINE, AND ORAL PaTHoLoey, 
leaves the very distinet impression that these tumors are rare and essentially 





O. S., O. M., & O. P. 
October, 1956 


B. 


: Fig. 5.—A, Sarcoma of antrum with extension to orbit. Treatment consisted of radium 
beam irradiation plus intracavitary irradiation, as for carcinoma of antrum. 8B, Same case, 
showing chest radiographically uninvolved. 

(C on opposite page.) 
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benign, except in a very few instances. Their habit is to gain momentum with 
each succeeding recurrence, extend by both blood stream and lymphatics, and 
crow with the rate of an active lymphosarcoma. 

Another very baffling and high malignant jaw tumor, which fortunately is 
rare, is the true osteogenic sarcoma. I have no quarrel with those wishing to do 
a very extensive resection. For myself, I shall push gamma radiation (radium ) 
to the limit or go to a friend who is operating a betatron. In other parts of the 
hody, the experience with osteogenic sarcoma preoperatively irradiated and then 


Fig. 5C.—Histology: spindle-cell carcinoma. 


resected has not been very encouraging. We forget how early embolic implants 
may be shot off, and how they remain dormant for a time and then take on 
activity when some inhibiting factor loses its force. 

One of the great problems in primary malignant jaw tumors is that of 
carcinoma of the maxillary antrum. It is of frequent occurrence. It is aggres- 
sive in growth rate and highly malignant, whether of squamous-cell origin or 
adenocarcinoma. It is likely to be well advanced before diagnosis is made, and 
the surgical treatment alone, if adequate for reasonable cure expectancy, is 
very deforming. 

The problem affords an excellent example of what may be done by a com- 
bination of facilities. . 

When recognized there is usually bone involvement and possibly ulceration 
through into the oral cavity; in spite of that, the antral drainage is inade- 
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Fig. 6.—Fifty-gram radium beam unit head, as now being used in the Janeway Clinic 
at Roosevelt Hospital, is supported on I-beam track under ceiling. Unit is mechanized and 
ean be moved across room on track. Beam head is angled and patient is in place on table, 
ready for final positioning. 
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Fig. 7.—Diagram of a cross section of the radium beam head. i, Rack and pinion for 
controlling motion of radium-carrying ring up and down; 2, guiding roller; 3, spring com- 
pressed to force out mercury at bottom of pool when radium is in treating position; 4, filling 
hole through which radium was inserted in Belgium; 5, treating position of radium-carrying 
ring, showing position and angulation of radium capsule; 6, conical collimating channel through 
lead; 7, brass beta ray filter covering bottom of beam head; 8, removable graded brass filter 
to reduce central high point of radiation; 9, cone for centering radium-carrying ring; 10, 
guide rod to prevent rotation of ring; 11, “off” or “safe” position of ring at top of mercury 
pool; 12, central pointer along which radium-skin distance is measured; 13, location of 
machinery on top of beam head, concealed by cover. Lead, encased in stainless steel, sur- 
rounds the unit, and the assembly of the beam head by bolts in the upper corners of the 
diagrammed beam head can be seen. As actually viewed in the treatment room, the cylinder 
is extended upward by a cover which conceals the gearing and motor placed on the top of the 
beam head (13) so that only the very top of the plunger housing shows. 





type, grade 2, in mucosa of cheek with 
extension both lateral and medial to the ascending ramus, and forward nearly to angle of 


Fig. 8.—Epidermoid carcinoma, squamous-cell 


mouth, after incomplete high-voltage x-ray irradiation. Treatment consisted of transfixion 
with radium element needles, 0.5 mm. platinum filtration, total dosage about 8,200 gamma 


roentgens. 

Fig. 9.—Very extensive carcinoma, squamous-cell type, wot 2, of tongue, lateral border, 
base, adjacent tonsillar area, and floor of mouth, with large fixed metastatic node in left neck. 
Treatment involved radium beam, radon seeds with 0.3 mm. gold filtration in primary growth, 
and radium element needle transfixion in neck mass, 

Fig. 10.—Eosinophilic granuloma of jaw. Result after radium beam therapy. Dose, 


1,400 gamma roentgens; elapsed interval, ten weeks. 
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quate. Our preference for many years has been external irradiation by high- 
voltage x-rays or, more recently, in some instances by radium beam, followed 
in a few days by direct exposure of the antrum by removal of the anterior wall 
ind adjacent alveolar process; this gives direct access to the entire cavity. 
Direct vision is provided and adequate drainage is established ; removal of the 
bulk of the tumor permits packing of the cavity with a heavily filtered radium 
source in the center or varied from the central point if maximum tumor loea- 
tion indicates it. This permits very accurate irradiation, with minimum offside 
radiation damage to normal parts. The treated area is kept clean and is ob- 
served under direct vision; ultimately the defect is closed by an upper 
prosthesis with an obturator which engages accurately in the opening. We 


Ameloblastoma, a tumor in which the use of gamma radiation or its equivalent 
offers much hope in the future. 


(B and C on page 1098.) 


prefer to keep it that way permanently for access and observation. There is 
no external deformity. If nodes are palpable in the neck, they are managed 
by unilateral dissection if fully differentiated and otherwise falling within our 
published criteria’ for dissection; otherwise, they are treated by a combination 
of interstitial and external irradiation. 


Reference was made to growths adjacent or adherent to the jaws but of 
primary origin in the adjacent soft tissues. They are almost entirely epi- 
dermoid carcinomata primary in cheek, tonsillar pillar, floor of mouth, or 
on the hard or soft palate. In this wide range of possibilities, proximity or 
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Fig. 11 B and C.—Characteristic histology. 
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Fig. 12. 4, An example of improved result from gamma radiation where the bone prob- 
m was the critical factor. Epidermoid carcinoma, grades 2 and 3, primary in the sphenoid 
nus with extensive bone destruction. B, Laminagraphs in two planes of case in A, show- 
ng extensive bone destruction. 





(C and D on page 1100.) 
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Fig. 12.—C, Continuing improvement following gamma radiation. D, Almost complete restora- 
tion of bone. 
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srowth adherence often is taken as requisite for bone removal. If a reasonably 
curative operation is done as a first step, it more often than not means an 
‘xternal and deforming operation. Our philosophy is to control the growth 
'y irradiation, use every precaution against local infection, and remove bone 
is a last step, if needed, for osteomyelitis or radiation devitalization. With 
careful handling, a bone operation is often avoided; if it must be done, it is 
carried out in a tumor-free field and from the inside where deformity is negli- 
gible and where a good-fitting prosthesis corrects the external deformity if the 
mandible was removed and provides a good practical chewing surface as well. 

Using this basic principle and various combinations of radiation, many 
intriguing plans can be worked out to lessen the gross sacrifice of tissues, con- 
trol tumor, deal with bone damage later by simpler procedures, and avoid some 
deforming and disfiguring external operative scars. 

Malignant growths in and about the jaws require the combined assistance 
of the best available from both surgery and radiation if we are to save a 
gradually increasing number; in the carrying through of such a program, all 
accessory aids on both the surgical and medieal sides are needed as added 
supports. 

Those saved are truly benefited only if they are physically in condition to 
go back to work and take their places in society without impairment or em- 
barrassment. 
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Oral Pathology 


DENTAL CHANGES IN IDIOPATHIC JUVENILE 
HYPOPARATHYROIDISM 


E. Henry Hinricns, Jr., B.S., D.D.S., Ruxton, Mp. 


YPOPARATHYROIDISM may follow removal of or injury to the para- 

thyroid glands during thyroidectomy, or it may be of idiopathic origin. 
In the latter form, it begins at birth or during childhood and may be unsus- 
pected or untreated for many years. Parathyroid deficiency results in a high 
serum inorganic phosphorus and a low serum ealcium. The most significant 
symptoms are tetany or various types of convulsive seizures. Opacities of the 
optic lens and changes in the skin, nails, and teeth may develop. The disorder 
of calcium phosphorus metabolism, with the resulting symptoms, can be cor- 
rected by the administration of parathyroid hormone, dihydrotachysterol 
(A.T. 10) or large doses of vitamin D.'. The latter treatment now is generally 
employed but must be regulated by careful chemical studies, as dangerous 
toxie effects result from overdosage. 

Significant changes in the structure of bone do not oceur in hypopara- 
thyroidism. However, when the teeth are being formed during the time that 
the metabolic disorder exists and remains untreated, marked abnormalities in 
development are common.? Abnormalities of tooth structure have been de- 
seribed repeatedly in the medical literature in reports of cases of idiopathic 
hypoparathyroidism,' *° but few detailed studies have been reported in the 
dental literature. In 1950 Lovestedt* reported fifteen cases of idiopathic hypo- 
parathyroidism, but only four of these were juvenile cases with an adequate 
dental report. Hansted and Holst,® in 1952, reported one ease with a very 
complete dental study. In 1953 Nally and Courvoisier® reported four cases 
with adequate dental studies. 

We shall present observations on the dental structure in five cases of 
juvenile idiopathic hypoparathyroidism and relate the changes to the period 
of life when the deficiency existed before treatment. We shall discuss the 
effects on the formation of tooth bud, matrix formation, calcification of den- 
tine and enamel, and eruption, and the results of treatment with vitamin D. 
As shown in Chart 1, two of the patients had parathyroid deficiency, beginning 
at birth or shortly thereafter; it remained untreated to the age of 18 months 

From the Department of Dentistry, Johns Hopkins Hospital, Baltimore, Maryland. 

These patients were examined in the Endocrine Clinic of the Harriet Lane Home of the 
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‘2 one ease and was treated intermittently or irregularly to the age of 12 
-ears in the other. In one ease the diagnosis of hypoparathyroidism was 
stablished shortly after onset at the age of 6 years, and treatment was in- 
stituted. In the other two cases, symptoms of hypoparathyroidism began at 
} or 10 years and remained uncorrected during the next three to five years. 





Age in years. 


Period of hypoparathyroidism without treatment. 


\ 


43 Period of adequate treatment with vitamin D, 


. Time of dental studies reported, 


Chart 1. 


Case Reports 


Case 1—P. B., born Aug. 6, 1950. This white boy was referred at the age of 18 
months for evaluation of mental retardation, obesity, and diarrhea. The diarrhea had 
begun a few days after birth and had been intermittent since that time. The patient 
had been noted to have noisy respirations since birth, and at times a respiratory crow was 
noted. For several weeks he had had spells of unconsciousness resembling petit mal. 
There had been little mental or physical progress, and treatment with thyroid had pro- 
duced no improvement. 

The suspicion of hypocalcemia was based on the peculiar respiratory crow and the 
history of seizures. The serum calcium was 7.5 mg. per cent and phosphorus was 12.4 
mg. per cent. After the diagnosis of idiopathic hypoparathyroidism was established, 
treatment was begun with vitamin D. His maintenance dose has been 50,000 units daily. 
He has had no further seizures, stridor, or diarrhea, and he has made dramatic gains in 
his mental and physical attainments. 

This boy was first seen for dental examination in March, 1952, at the age of 18 
months. An attempt to take radiographs met with only partial success. Some good pic- 
tures were obtained on the upper jaw, however. On the deciduous incisors, in particular, 
the enamel seemed extraordinarily thin and the pulp chambers quite large (Fig. 1, 4). 
Radiographs taken ten months later showed merely a decrease in size of the pulp chamber, 
resulting from increased dentine apposition. In these x-ray pictures, the crowns of the 
upper premolar tooth buds show some radiopacity. 

The patient was next seen one year later, at the age of 3% years. At this time, 
he had been treated for two years. Clinical dental findings were essentially normal in 
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all respects. The upper right first deciduous molar had not erupted, and the upper de. 
ciduous incisors appeared somewhat shovel-shaped. Radiographs (Figs. 1, C and 2, B) 
showed a continuation of dentine apposition and pulp chambers were smaller than pre- 
Only the crowns of the first permanent molars were formed, and enamel forma- 


viously. 
The second molars were appearing, but were still radiolucent. 


tion appeared adequate. 





A, B. C. 

Fig. 1.—Case 1. In this patient the parathyroprivia dated from birth. The first x-ray 
picture was taken before the beginning of treatment, at the age of 18 months. The next 
picture was taken ten months later, and the last one a year after that. The main effect on 
the deciduous upper incisors has been that they are shovel-shaped and have thin enamel. 
Dentine apposition has proceeded normally because of early diagnosis and treatment. 





A. B. 
Fig. 2.—Case 1. The first radiograph was taken at the age of 18 months; the second one 
was taken at the age of 3% years. Dentine apposition is essentially normal. 
The child returned to the hospital one year later, but was not seen for dental exam- 
ination. At that time, the endocrinologist reported that he was doing splendidly on 50,000 


units of vitamin D daily. 

The last dental examination was made on this child in February, 1956, when he was 
5% years of age. The child was much calmer and more cooperative, and it was possible 
to get more satisfactory radiographs than previously (Fig. 3). The upper right first 
deciduous molar was unerupted, and it did not seem to have changed its position on the 
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«ray picture in the preceding two years. The other deciduous teeth were also in sub- 
tantially the same position as before. The tooth germ of the upper right second premolar 
vas not visible in its proper location on the x-ray picture; that of the upper left second 
remolar was just beginning to calcify. Resorption of the roots of the deciduous central 
neisors had started, and the permanent incisors were in good eruption position and could 
.e visualized more completely than in the earlier films. The incisal half of the upper and 
wer permanent central incisors seemed to be very poorly calcified and incompletely 
yrmed, while the remainder of their crowns seemed essentially normal. There was also 
vidence of some hypoplasia of the occlusal portion of the six-year molars. 





A. B. Cc. 


Fig. 3.—Case 1. These x-ray pictures were taken at the age of 5% years. Note that 
the permanent central incisors have moved nearer to eruption position and that the incisal por- 
tion of their crowns shows definite hypoplasia. The enamel in the cervical area, which was 
formed after treatment was instituted, shows more normal development. Some evidence of 
hypoplasia is also noticeable on the crown of the lower first permanent molar. 


Case 2.—A. O’M., born July 12, 1940. This 12-year-old white girl had a history of 
hypocalcemia dating to her first year of life. At this time she developed marked photo- 
phobia with blepharospasm and corneal ulceration. Persistent diarrhea developed at 
about the same time. At the age of 4 years, she developed tetany with a calcium of 4 
mg. per cent and a phosphorus of 10.3 mg. per cent. Treatment with dihydrotachysterol 
reverted the calcium and phosphorus to normal levels, and the photophobia and diarrhea 
cleared for the first time. The diagnosis of hypoparathyroidism was made with certainty 
when the patient was 5 years old by demonstrating a positive response to the parathyroid 
hormone. 

The family was very uncooperative, and the patient was under satisfactory treat- 
ment for irregular periods only between the ages of 4 and 6 years. She was then com- 
pletely lost from observation until the age of 12 years. During this time she had repeated 
bouts of tetany and diarrhea, and had been admitted to a school for the blind because of 
blepharospasm and corneal scarring. 

When she was seen again in 1952, at the age of 12 years, the serum calcium was 5.4 
mg. per cent and the phosphorus was 8.6 mg. per cent. Treatment with vitamin D re- 
sulted in correction of the chemical abnormalities. There has been a remarkable improve- 
ment in the photophobia and blepharospasm. Moniliasis of the skin and mucous mem- 
branes has remained a severe problem. The patient has the rough, short fingernails char- 
acteristic of hypoparathyroidism. 

Dental examinations were carried out at 12 years when adequate treatment was in- 
stituted and again at 13% years, after the serum chemistries had been normal for eighteen 
months, 

Clinical examination revealed poorly formed teeth with inadequate enamel apposition. 
"here was one deciduous tooth retained at the time of the first examination. 

A full series of dental x-ray pictures (Fig. 4) revealed, in addition to the pointed 
appearance of the teeth with poor enamel formation, permanent teeth that were char- 
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terized by large pulp chambers and shortness of the roots. Enamel seemed to be about 
ynexistent on the premolars and second molars. The dentine of the upper right second 
olar was exceptionally malformed. 

Eighteen months later another x-ray examination was made after treatment with 
itamin D had resulted in correction of the abnormalities of calcium and phosphorus. At 
his time there was no noticeable increase in the length of the roots of the teeth, but the 
ilp chambers, particularly in the premolar teeth, were reduced in size. The lower pre- 
olar teeth had erupted into position, and there was some reduction on diastema space 
tween the teeth. The second and third molars had moved nearer to final position. All 
pical foramina except those of the third molars were closed. One carious lesion was 
‘ted on the mesial surface of the upper left canine, A Kodachrome photograph of this 
atient’s mouth was made at this time (Fig. 5). 

One year later another full series of dental x-ray pictures was taken (Fig. 6). Since 
he apical foramina had pretty well closed, there was no appreciable change from the pre- 


eding series. 


Case 3.—M. R., born April 19, 1947. This white boy was in good health until the 
ige of 6 years, at which time he developed tetany which was treated with calcium by his 
physician. After three months he was referred to the hospital for study. 

On admission, the serum calcium was 5.6 mg. per cent and the phosphorus was 11.4 
mg. per cent. The patient responded satisfactorily to treatment with vitamin D. 

The patient was seen for dental consultation in September, 1953. The examining 
dentist reported that his dental development was normal clinically, and that his six-year 
molars were erupting. Radiographic examination revealed normal development of both 
the deciduous and permanent teeth. The examining dentist described the buds of the 
permanent teeth as appearing normal in every respect. 

A second examination was made in January, 1956, and all findings were essentially 
normal, both clinically and radiographically. 


Case 4.—C. H., born June 16, 1942. An adequate history was not obtainable on this 
10-year-old Negro girl. She was admitted to the Harriet Lane Home in April, 1952, in 
frank tetany and stupor. Attacks of carpopedal spasm had been recognized for at least 
two years. On admission, the serum calcium was 5.0 mg. per cent and the phosphorus was 
10.2 mg. per cent. A battery of tests confirmed the diagnosis of idiopathic hypopara- 
thyroidism, and vitamin D in a dose of 100,000 units daily corrected the chemical ab- 
normalities. 

X-ray pictures of the skull, taken in February, 1952, showed widening of the pulp 
canals of the premolars. 

The patient was first seen for dental examination in May, 1952, Clinical dental 
examination at that time revealed that the lower incisors were the only permanent teeth 
which had erupted. The only deciduous teeth remaining were the upper canines and 
molars and the lower right second molar. The upper second deciduous molars and the 
lower left second deciduous molar were cariously destroyed. 

A full series of dental x-ray pictures (Fig. 7) showed the presence of all permanent 
teeth except the third molars. In all instances the crowns appeared to be fully formed 
and caleified. Wide pulp chambers with incomplete dentine apposition were found in 
most of the teeth. In the upper anterior teeth the apical foramina were still open. The 
premolar roots were hardly formed, and there was a point where the epithelial sheath of 
Hertwig appeared to have continued its downward growth, with very little dentine being 
formed beneath it. The roots of the first permanent molars seemed fairly well formed, 
but the second molars seemed only to have just begun to form roots. 

Because this patient moved to the state of Florida, it has not been possible to follow 
the case. 
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Case 5.—J. S., born Nov. 1, 1933. This white boy was first seen in 1949 at the ag: 
of 15 years. He had suffered from convulsions since the age of 10 and had been treated 
with phenobarbital and Dilantin for four years. 

The age of onset of the hypoparathyroidism is difficult to determine, as there was a 
vague history of convulsive seizures occurring at 6 months. 

At the age of 15, the patient was found to have a serum calcium of 7.3 mg. per cent 
and a phosphorus of 12.8 mg. per cent. At this time there were lenticular cataracts and 
intracranial calcifications. Treatment with 100,000 to 150,000 units of vitamin D daily 
was required for a time to maintain his serum calcium and phosphorus within normal 
limits, but subsequently he has been maintained on smaller doses. He has now remained 
free from convulsions for six years, and the cataracts have not progressed. 


Fig. 8.—Case 5. The upper radiographs were taken at the age of 151%4 years, after 
the patient had been hypoparathyroid for almost six years. The two lower pictures were 
taken three years later. The third molar shown here was the only one in evidence on the 
entire full series, and it definitely has hypoplastic enamel. The second molars erupted after 
treatment with parathyroid hormone. 


Dental examinations were made at the time of the diagnosis in 1949, and they re- 
vealed that the anatomic crowns of the erupted teeth were normal in size, shape, and 
density. The apical foramina of the lower second premolars did not seem to be closed, 
and there was a possible shortness of the roots of these teeth. The twelve-year molars 
were unerupted, although root formation was complete. The only third molar seen on the 
radiographs (Fig. 8) was on the lower right. At that time, only the crown was formed 
and there was a considerable suggestion of hypoplastic enamel in the x-ray pictures. 

The patient was next seen for dental consultation three years later, in 1952, at which 
time he was receiving 100,000 units of vitamin D daily. The blood calcium and phosphorus 
had been normal for the preceding three years. The patient had had his lower left first 
molar extracted four months previously, He had retained the tooth, and its root and crown 
seemed morphologically normal in all respects. Radiographs showed that all third molars 
were missing except the lower right (Fig. 8), which was malformed and impacted. The 
pulp chambers of all teeth appeared essentially normal, but the lower second premolar 
roots seemed to be incompletely formed. There was a radiopacity suggestive of a pulp 
stone in the lower right first molar; on re-examining the 1949 x-ray pictures, the beginnings 
6f this could be seen. 
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Review of Experimental Findings in Juvenile Hypoparathyroidism 


Although Fleischmann,’® in 1909, associated tetany with faulty tooth de- 
velopment, the relationship of the parathyroid gland to tooth formation was 
first recognized by Erdheim” in 1911. 

At that time, Erdheim reported the effects of the removal of the para- 
thyroid glands on the developing rat incisor. He found that the brown pig- 
nent was partly lost, the tooth structure became opaque, and in some instances 
tooth fracture occurred. With Toyofuku," he observed that these fractures 
were due to the faet that a wide band of calcium-free predentine had been 
formed which contained vascular inclusions and cracked under the forces of 
nastieation. Analogous effects were observed in the enamel, although they 
appeared later. It was also observed that more normal dentine formed after 
reimplantation of the gland in previously parathyroidectomized animals.** 
Schour, Chandler, and Tweedy" have repeated Erdheim’s experiments under 
more carefully controlled conditions and have found that immediately after 
parathyroideetomy there is a band of more dense calcification in the rat’s in- 
cisor, which they believe is due to a transient increase in the serum calcium. 
After a longer period of time, the usual picture of poorly formed dentine was 
found. 

The dental changes are believed to be related to the hypocalcemia because 
defective calcification of the developing tooth with the same histologic picture 
oceurs when the hypocalcemia results from conditions other than hypopara- 
thyroidism.*® Spreter von Kreudenstein™ believes that there is a definite 
correlation between the blood calcium level and the formation of tooth strue- 
ture. However, exceptions to a strict correlation between these two effects 
have been noted by other authors.’® ** 


Morphologic Changes in Teeth in Juvenile Hypoparathyroidism 


Hypoparathyroidism may manifest itself at any stage of tooth develop- 
ment. We found, in our patients, a number of different types of morphologic 
and funetional effects. The type of effect that was seen in our cases seemed 
to be related in particular to the time of onset of the disease. Other important 
factors were the length of time during which the disease went undiagnosed, 
its relative severity, the patient’s response to treatment after the disease was 
diagnosed, and possibly the patient’s diet and general health. 

For purposes of discussion, we might consider four stages of tooth de- 
velopment which might be affected by a parathyroprivie condition. These 
are (1) initiation and formation of the tooth bud, (2) matrix formation in den- 
tine and enamel, (3) ealeification of dentine and enamel, and (4) eruption. 
It should be understood that calcification of dentine follows closely and grad- 
ually after the formation of its matrix,’® but that the final calcification or 
maturation of enamel takes place by a massive infiltration of mineral salts 
after the entire crown is delineated by the creation of a 25 per cent inorganic 
matrix.?° 
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There was definitely no conclusive evidence that hypoparathyroidism 
prevented the initiation of tooth germ formation. In one patient (Case 4), 
however, at the age of 10 years there was no radiologic evidence of third molar 
formation at all. In another patient (Case 5), at the age of 15 years three 
third molar teeth were missing completely and the fourth appeared radio- 
graphically to have hypoplastic enamel. 

In four of our patients (Cases 1, 2, 4, and 5) there was positive evidence of 
interference with matrix formation. In Case 1 there was marked hypoplasia 
of the incisal half of the crowns of all four permanent central incisors, and 
there was some evidence of hypoplastic enamel of the occlusal portion of the 
first permanent molar crowns. The effect here seems to have been primarily 
on enamel matrix formation, probably before the age of 1 year. Matrix 
formed after the age of 1 year, as in the cervical portion of the incisors, does 
not seem to be affected. 

In Case 2 there was the most striking effect on matrix formation. The 
enamel was exceptionally thin and pitted, and there were large pulp chambers 
with incomplete dentine deposition. Under treatment, the pulp chambers be- 
came smaller and the apices closed, but there was no increase in root length. 
This ease is exceptionally interesting, as all the teeth except the incisors and 
first molars seem almost completely denuded of enamel. According to McCall 
and Schour, calcification of the enamel of those teeth starts at about the time 
of birth and is completed at the age of about 4 years. This patient’s hypo- 
parathyroidism first appeared at about 1 year and apparently a considerable 
amount of matrix was formed before she became hypoparathyroid. This 
probably calcified to a limited extent during the treatment between the ages 
of 4 and 6 years. X-ray pictures taken when the patient was 14 years old 
show no evidence of calcification of the third molar crown enamel, probably 
because the patient was not being treated at the time this matrix would have 
been formed (age 7 to 10) (Fig. 6). 

In Case 4 the disease seems to have had but slight effect on enamel forma- 
tion, but considerable effect on dentine formation. This child’s hypopara- 
thyroidism first seemed to have appeared at about the age of 8 years, at which 
time the enamel of the teeth would have been completely formed, except for 
third molars, according to McCall and Schour. There is possibly some re- 
tardation in the closing of the apical foramina of the lower central incisors 
as a result of the condition. 

In Case 5, in which hypoparathyroidism was present from the ages of 
10 to 15 years, the disease seems to have resulted in absence of the third molars 
or hypoplasia of their enamel. The premolar roots also seemed shorter than 
normal. It appears that this child’s dental apparatus was almost completely 
formed before he became hypoparathyroid. 

In our clinical studies, it seemed that hypoparathyroidism caused a delay 
in tooth eruption. In Case 1 the patient had not erupted his upper right first 
deciduous molar at the age of 514 years. At 131% years of age, patient 2 had 
not erupted her upper second molars. In Case 4 the only permanent teeth 
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which had erupted at age 10 were the lower incisors. In Case 5 no second 
molars had erupted at the age of 15% years. Both patients 2 and 5 went on 
to final eruption of their affected teeth when their hypoparathyroidism was 
corrected with vitamin D. This clinical finding is at direct variance with the 
experimental findings of Ziskin, Salmon, and Applebaum (1940)** and Schour, 
Chandler, and Tweedy (1937),!° who found that parathormone had no in- 
fluence on the rate of tooth eruption. However, Gottlieb?* had previously re- 
ported that parathormone deficiency did result in a delay in tooth eruption. 

It is interesting to note that our patient with normal dentition (Case 1) 
was diagnosed early and treated adequately. 


Summary and Conclusions 


1. Five eases of idiopathic hypoparathyroidism in children are presented. 
In each case the patient was a different age at the time of onset of the disease. 

2. Teeth are affected in this disease only if the disease has its onset during 
the period of tooth formation and calcification. 

3. Early diagnosis and proper treatment of this disease will prevent 
permanent damage to the dental apparatus. 

4. Parathormone deficiency affects both matrix formation and final cal- 
cification. 

5. In order for enamel to be appreciably affected, the disease must have 
an onset before its formation and remain untreated for an appreciable length 


of time. 

6. There is some evidence that parathormone deficiency may cause a 
delay in tooth eruption under clinical conditions. This finding has been re- 
ported in other clinical investigations. Since some experimental workers 
have reported that parathormone deficiency does not cause a delay in tooth 
eruption, the reasons for this discrepancy should be investigated more com- 


pletely. 


Grateful acknowledgment is made to Drs. Lawson Wilkins and Judson Van Wyk for 
their invaluable assistance and guidance in the preparation of this paper. Acknowledg- 
ment is also made to Dr. E. D. Lyon for examining one patient while the author was in 


military service. 
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A STUDY OF BONE REGENERATION 


Report of a Case of Adenoma of the Parathyroid Gland With Extensive 
Bone Changes 


Hitpe H, TrtuMan, D.M.D., West Roxsury, Mass. 


Introduction 


HE parathyroid glands, usually four in number, produce a hormone which 

regulates the levels of calcium and phosphorus in the blood. Develop- 
mentally, they are derived from the endoderm of the third and fourth bran- 
chial pouches. In the adult, each of these brownish yellow, oval, flattened 
glands measures about 1.5 by 3.5 by 6.5 mm. Their total weight is about 120 
mg. Each parathyroid gland has a connective tissue capsule, from which 
bands extend into the parenchyma. The parenchymal cells, which are made 
up of chief cells and oxyphil cells, are arranged in solid masses, cords, or 
columns. The chief or principal cell predominates; it is considered the fune- 
tioning unit.’ 

The parathyroid hormone, probably a protein,’ has been shown experi- 
mentally? to promote the renal exeretion of inorganic phosphorus and to cause 
the solution of bone salts. It stimulates osteoclastic activity and raises the 
level of ealeium in the blood. This hormone also affects the activity of alka: 
line phosphatase in serum as well as bone.? Normally, this enzyme is found 
in sizeable amounts in the teeth, skeleton, intestinal tract, and kidneys.* Only 
a small amount, about 3 Bodansky units, is present in the serum of normal 
persons. 

In the presence of glandular hyperfunction, increased parathyroid hor- 
mone causes abnormal removal of calcium from the bone together with in- 
creased concentration of calcium and alkaline phosphatase and a low level 
of phosphorus in the blood. The excess serum calcium has a tendency to pre- 
cipitate out in soft tissue as, for example, blood vessel walls and kidneys. 
Most cases of primary hyperparathyroidism are due to benign, functioning 
adenomas which are limited to one gland and are composed of chief cells. 
This results in the well-known clinical picture of osteitis fibrosa cystica. 


Case Report 


A 42-year-old white man was admitted to the West Roxbury Veterans Administration 
Hospital on April 28, 1955, complaining of inability to walk for one month due to pain 
‘f two months’ duration in the left hip. 


From the Veterans Administration Hospital, West Roxbury, Massachusetts. 
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Fig. 1.—Roentgenogram of skull showing generalized demineralization of the osseous tissue. 





Fig. 2.—Roentgenogram of hand showing subperiosteal resorption of bone. 
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This patient, a laborer, had been well until May, 1954, when he became aware of a 


He was constipated and experienced persistent vomiting 


ull ache in his right fibula. 
In Sep- 


vithout nausea. He reported a 40 pound weight loss during the previous year. 
ember, 1954, he was admitted to another hospital complaining of sharp pain in the 
ght buttock which radiated down the posterior aspect of the thigh to the knee. He was 
ischarged from the hospital in February, 1955, improved. In 1951, while in the Navy, 
he patient had a stone removed by cystoscopy from the right ureter. 

On physical examination, the patient appeared chronically ill, showing signs of 
veight loss. He weighed 105 pounds. During the examination, he vomited food ingested 


ve hours prior to admission. There was pain on percussion of the sacrum and both ilia. 


Examination of the neck revealed a smooth, somewhat firm nodule in the left lobe of the 
The neurological examination showed 
His reflexes were 
The pro- 


thyroid gland, measuring approximately 2 by 2 em, 
vceneralized weakness; the right leg was slightly weaker than the left. 
hyperactive. He had a peculiar hopping, shifting gait with very small steps. 
isional diagnosis was hyperparathyroidism, probably due to a parathyroid adenoma. 


Laboratory Findings.—The red blood count on admission was 3,300,000; the hemo- 
globin was 10.9 mg.; and the hematocrit was 34. His basal metabolic rate was plus 25 
per cent. Other findings included serum calcium, 20.9 mg. per cent (normal, 10 mg. per 
ent); phosphorus, 4.5 mg. per cent; acid phosphatase, 0.6 Bodansky units; and alkaline 


phosphatase, 16.4 Bodansky units. The remaining laboratory data were essentially normal. 





Fig. 3.—High-power photomicrograph of parathyroid adenoma showing connective tissue 
capsule and characteristic uniformity of chief cells arranged in cords and small acini closely 
related to thin-walled vascular channels. 


X-ray Findings.—A generalized demineralization of the osseous tissue was evident. 
"he subperiosteal resorption of bone, which is pathognomonic for the diagnosis of primary 
'r secondary hyperparathyroidism, was seen along the margins of the middle phalanges of 
the hands¢ (Figs. 1 and 2). The intraoral radiographs (Figs. 3 to 6) showed a character- 
‘tie absence of the lamina dura, the thin layer of compact bone bordering the periodontal 
pace. In the mandible the remaining bone trabeculae had a ground-glass appearance. 


\n upper gastrointestinal series revealed a peptic ulcer, 
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Upon completion of the studies, an operation was performed and a parathyroid 
tumor was removed. 


Pathologic Examination.—Grossly, the specimen consisted of an encapsulated nodular 


tumor mass measuring 8 by 2.5 by 2.5 em. The consistency was rubbery-firm, and the cut 


section disclosed pale, pink-yellow tissue which bulged slightly. A portion of the capsule 
presented a shell-like area of calcification. 

Microscopically, the growth was composed almost entirely of chief cells of uniform 
appearance arranged in cords and small acini closely related to thin-walled vascular 


channels. The cells had an abundance of cytoplasm, and foci appeared vacuolated. 





Fig. 4.—Intraoral roentgenograms of mandible taken prior to operation, showing absence of 
) 


lamina dura and generalized demineralization of mandible. (KV 55. 





Fig. 4A.—Premolar area enlarged. (KV 55.) 


Diagnosis.—Parathyroid adenoma, functional (Fig. 3). 

On the second postoperative day the patient showed signs of hypocalcemia with 
numbness and paresthesias of the face, hands, and feet. A Chvostek sign could be elicited. 
Signs of impending tetany persisted off and on for the next two weeks, but were con- 
trolled by intravenous calcium gluconate. Except for localized bone pain, the patient 
was relatively asymptomatic. Physiotherapy was begun during his third postoperative 
week. During the remainder of his hospital course the patient improved to the point 
where he was able to walk—first with crutches, then with a cane, and eventually with 
only very slight assistance from the cane. He gained weight back to 126 pounds at the 
time of discharge on Aug. 26, 1955. 
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Discussion 


This case is reported as an interesting study in bone regeneration. It has 
een observed by Thoma and Sognnaes® * that the calcified dental tissues, 
such as enamel, dentine, and cementum, do not show any metabolic changes, 
such as are seen in the bone of the mandible and maxilla. The present case 
ielps to illustrate these findings (Figs. 4 to 7). 

The first set of films (Figs. 4 and 4A), taken prior to surgery and employ- 
ing a penetration of KV 55, showed complete absence of the lamina dura and 
veneralized osteoporosis of the mandible. Clinically, the remaining lower 


. ‘ 





Fig. 5.—Intraoral roentgenograms of mandible taken one month postoperatively, showing 
absence of lamina dura and generalized demineralization of mandible. (KV 55.) 





Fig. 54.—Premolar area enlarged. (KV 55.) 


teeth were mobile. At this time, the corresponding serum calcium was 20.9 
mg. per cent, the alkaline phosphatase was 16.4 Bodansky units, and the phos- 
phorus was 4.5 mg. per cent. One month postoperatively, radiographs of the 
iandible, made with the same technique, did not show evidence of regenera- 
tion (Figs. 5 and 5A). The clinical picture remained the same. The corre- 
sponding serum ealeium and phosphorus were essentially normal. The alka- 
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line phosphatase was 13.8 Bodansky units. Radiographs taken two weeks 
later showed no appreciable change. The corresponding laboratory data, 
which include salivary calcium and phosphorus, are shown in Table I. The 


TABLE I. LABORATORY FINDINGS 
SERUM AND SALIvARY Ca AND P IN MG %, PHOSPHATASE IN BODANSKY UNITS 











| SERUM 


ALKALINE 
PHOSPHA- SALIVA 
PHOS- TASE PHOS- 
CALCIUM PHORUS (BODANSKY CALCIUM PHORUS 
WHEN DETERMINED (MG. %) (MG. %) UNITS ) (MG. %) (ma. %) 








Prior to operation 20.9 4.4 16.4 - - 
1 month postoperatively 10.01 3.4 13.8 - 
1% months postoperatively 9.7 4.6 14.1 17.0* 
2 months postoperatively 10.8 4.6 a34 : - 
4 months postoperatively 9.2 4.9 17.0 - 
4% months postoperatively 11.3 4.9 13.7t - - 





*Normal salivary calcium 5 to 10 mg. per cent; phosphorus, 15 to 20 to 24 mg. per cent. 
7The persistently elevated level suggests continued osteoblastic activity. Presumably, a 
normal value will not be reached until all bones have been completely reconstituted. 


data obtained (using resting, or unstimulated, saliva) were within normal 
limits.° Unfortunately, no preoperative values of salivary calcium and phos- 
phorus were obtained. About two months postoperatively, redeposition of 
osseous calcium could be seen radiographically in the mandible; a penetration 
of KV 65 was used (Figs. 7 and 7A). Four months postoperatively, the first 
evidence of the returning lamina dura and generalized bone regeneration of 
the mandible could be seen (Figs. 8 and 8A). The laboratory findings are 
recorded in Table I. Two weeks later, about four and one-half months after 
surgery, radiographs showed that regeneration of the jawbone was almost 
complete (Figs. 9 and 9A). Clinically the remaining lower teeth were firmer. 


Summary 


Demineralization of bone resulting from hyperparathyroidism is a re- 
versible process. In the case reported, excision of a benign parathyroid aden- 
oma was followed by redeposition of osseous calcium and reappearance of 
lamina dura. The regenerative process was studied postoperatively over a 
period of approximately four and one-half months, and is illustrated by lab- 
oratory studies and intraoral radiographs. 

The author is grateful to Dr. Kurt Thoma for his interest in this study and for his 
generous advice and assistance. 
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EXPERIMENTAL EXPOSURE OF HAMSTER PULP 





MERVYN B. QuiG.ey, M.S., H.D.D., L.D.S., R.F.P.S.,* 
RocuHeEster, N. Y. 











VER the years, controversy has arisen regarding the reaction of the dental 
pulp to injury and its ability to regenerate and effectively seal off an ex- 
Attempts to determine the sequelae of 
These studies, based results on either 






posure by means of a calcific barrier. 





various treatments have been undertaken. 
clinical’: * + or histologic findings*® '* and recent reports,? suggest that the 
If, then, pulpal investigation on a histologic 
Previous work has been carried out 





former can be very misleading. 
basis is required, several difficulties arise. 
using orthodontic patients requiring two or more extractions, laboratory animals 
such as dogs and monkeys, and the incisor teeth of rodents. The disadvantages 







of these methods are: 










1. The difficulty in obtaining sufficient human subjects. 
2. The lack of facilities for keeping large animals, their cost, and the 
difficulty in handling them is not conducive to a large study. An- 
other objection to the use of these animals is that, in most eases, a 








large number of teeth in each animal is used, far in excess of the 
proportion of the whole dentition as is normally necessary in the 







human subject. 

3. The use of rodent incisors cannot be strongly recommended, since 
teeth are of persistent growth and any operative procedure on the 
pulpal portion requires both bone and soft-tissue surgery. 












Therefore, it was decided to investigate the use of the smaller animals in 
a pulp exposure study, using in the first instance the hamster. The use of 
such a method, it was felt, would obviate the above objections and, as the animals 
could be from the same strain and fed the same diet from birth to the conelu- 
sion of the experiment, other variables would be minimized. Adequate controls 












could easily be maintained. 






From the Eastman Dental Dispensary, Rochester, New York. This study was supported 
by a fellowship awarded by the Eastman Dental Dispensary. 
*Present address: Tufts University School of Dental Medicine. 


1124 






















Volume 9 EXPERIMENTAL EXPOSURE OF HAMSTER PULP 1125 


Number 10 


Experimental Procedure and Method 


Sixteen 45-day-old hamsters were obtained from the stock of the Division 
of Dental Research, University of Rochester, New York. During the whole lives 
of the animals, they were fed on a diet which was nutritionally adequate and 
the least eariogenie available. Since the upper jaw is more accessible, it was 
decided to use the upper right first molar for operative procedures and to keep 
the corresponding left one as one type of control. The occlusal surface of these 
teeth presents three fossae, and the middle one was chosen as the point of 
approach. 

Before carrying out any procedures, the animals were anesthetized by intra- 
peritoneal injection of the following solution: 

NeEMBUTAL U.S.P. 1 c.c. 
DISTILLED WATER 4.5 C.c. 

(1/20 c.c. OF SOLUTION WAS GIVEN FOR EVERY 10 GM. OF BODY WEIGHT. ) 
ach hamster was immobilized on the stage of a dissecting microscope by means 
of a Johansen appliance® and, at a magnification of X20, cavities were eut by 





Fig. 1.—Anesthetized animal ready for operative procedure. 


hand rotation of specially prepared burs. In the floor of such cavities exposures 
were made, every precaution being taken to prevent the perforation from occu- 
pying the whole floor of the cavities and thus, it was hoped, providing a ledge 
of dentine to minimize pressure during subsequent application of drugs. The 
test agent was then placed in contact with the exposed surface of the pulp and 
the cavities were sealed with zine oxide—-eugenol and cement. 

The test drugs used in this instance were calcium hydroxide—water mixture 
and zine oxide paste. The animal distribution into experimental groups is 
shown in Table I. 
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TABLE I. ANIMAL DISTRIBUTION INTO EXPERIMENTAL GROUPS 








NO. OF DRUG IN CONTACT POSTOPERATIVE 

GROUP ANIMALS WITH EXPOSURE DAY OF SACRIFICE 
ee (No Exposure) 14 
None 14 

Zine Oxide-Eugenol 2, 5, 9 and 14 

Calcium Hydroxide 2, 5, 9 and 14 
Zine Oxide-Eugenol 75 
Calcium Hydroxide 75 





The operative hemorrhage was noted and classified as moderate or severe. 
All the pulps bled moderately, with the exception of the animal from Group 3 
which was sacrificed on the fourteenth postoperative day. This pulp bled 
profusely, and the hemorrhage was allowed to stop without the application of 
any drug. This took approximately one minute, and then the test agent was 
applied as before. 

On the appropriate day, the hamsters were sacrificed by chloroform in- 
halation; the upper jaws were dissected and fixed in formalin. After deealeifi- 
cation with Morse solution, the maxillae were divided in the midline and each 
half was embedded in paraffin after clearing in Dioxine. Serial sections 10 
microns thick were eut, stained with hematoxylin and eosin, and examined 
microscopically. 

Results 


Two technical problems arose. Orientation of the blocks on the microtome 
in the correct plane proved difficult, but this disadvantage was minimized by 
serial sectioning. Other workers report similar difficulties. Again, the narrow 
dimensions from pulpal roof to pulpal floor led to the area of most interest to 
the study being situated lateral to, rather than below, the exposure, and two 
areas of pulp were in contact with the drug used. This could be avoided in 
further studies by the use of the anterior fossa instead of the middle one. 

Group 1 was normal in all respects. In none of the animals where either 
of the test agents were sealed in the cavities did the pulps fail to react to the 
treatments or lose their vitality completely. Periapical lesions did not oceur. 


Group 2: The exposed, but otherwise untreated, pulp showed complete 


loss of nuclear staining. , 

Group 3: The pulps treated with zine oxide-eugenol were progressively 
more severely altered, ranging from acute hyperemia and inflammation in the 
earlier groups to abscess formation, fibrosis, and progressive degeneration of 
the odontoblasts. 

One exception was the animal already noted which had shown considerable 
operative bleeding. A coarse calcific barrier had been formed, but the pulp 
had still undergone regressive changes and the odontoblast layer had disap- 
peared. The barrier appeared incomplete and contained cellular inclusions. 

Group 4: Exposures in this group treated with calcium hydroxide-water 
‘showed minimal disturbances. There was a localized area of surface necrosis, 
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Fig. 2. 


Fig. 3. 
Fig. 2.—Normal hamster pulp. A is the approximate area shown in Figs. 3 to 7. 
Fig. 3.—Five days after exposure, treated with zinc oxide-eugenol. 
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Fig. 5 


Fig. 4.—Fourteen days after exposure, treated with zinc oxide-eugenol. (Excessive 
operative bleeding.) 
Fig. 5.—Fourteen days after exposure, treated with calcium hydroxide-water. 
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Fig. 6. 


Fig. 7. 


Fig. 6.—Seventy-five days after exposure, treated with zinc oxide-eugenol. 
Fig. 7.—Seventy-five days after exposure, treated with calcium hydroxide-water. 
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but elsewhere the pulp was normal, and the odontoblast layer was intact. By 
the fourteenth day, this surface necrosis was separated from the rest of the 
pulp by a well-orientated layer of cells with deeply staining nuclei. 

Group 5: These zine oxide-treated animals sacrificed on the seventy-fifth 
postoperative day followed the same pattern. Chronic inflammatory and fibrotic 
changes had taken place. 

Group 6: By the seventy-fifth day, the animals treated with calcium 
hydroxide—water showed calcified bridge formation. Tubules penetrated this 
barrier, being more regular near the pulp than at the periphery. However, 
there was no odontoblast layer and the remainder of the pulp was edematous 
and chronically inflamed; the edema has led to ‘‘wheat-sheafing’’ of the re- 
maining odontoblasts. 

Discussion 


The method proved that practical and well-controlled exposures could be 
made. Hamster pulp reacts to the test agents in a way similar to that which 
has been reported in human and larger-animal studies. One notable exception 
was noted with zine oxide-eugenol, where an attempt at calcific repair took place, 
aided apparently by hemorrhage operatively. A possible explanation is that 
the blood clot partially protected the pulp from the harmful effect of the drugs, 
and that the attempt at healing was merely the reaction of the pulp to injury. 

Calcium hydroxide-water gave initially good results, but after a time the 
histologic evidence indicated degenerated pulp even after the formation of a 
ealeifie barrier of tubular dentine. Obviously, if this happens in human eases, 
then radiographic evidence alone is no criterion for success or failure. These 
subsequent degenerative changes have also been noted recently by European 
authors.” * 7° It may be appropriate at this point to recall Shroff’s*® warning 
that ‘‘we do not as yet know the effect of the formation of secondary dentin 
on the rest of the pulp’’ and that ‘‘although recent work has been most en- 
couraging, the treatments advocated are quite empirical, and beg for further 
investigation. ’’ 

Perhaps by the use of the method described, large-scale studies could be 
undertaken to help clarify this vexing problem. 


Summary 

A method of pulp-exposure and treatment has been described, using 
hamsters to overcome some of the difficulties and objections met with in this 
type of experiment. 

The results have been evaluated histologically, and the findings compared 
with those of others who used larger-animal and human subjects. The failure 
of pulps treated with calcium hydroxide-water in certain instances to remain 
in an optimal state of health, even after successful dentine bridge formation, 
is discussed. 
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Research 


LOCALIZATION OF RADIATION EFFECTS IN RATS’ TEETH 
James A, ENGLISH, CapTaIn (DC) USN* ' 


N PREVIOUS experiments * it was observed that exposure of the heads 

of rats to large doses (1500 r) of x-ray radiation resulted in a severe inter- 
ference with the development of the incisor teeth. A definite break in con- 
tinuity could be seen microscopically in the developing teeth after as little 
as five days following exposure, and after about three weeks two separate seg- 
ments could be identified grossly in roentgenograms of the teeth. One of the 
segments represented the portion of the tooth which was present at the time 
of radiation; the other segment was the portion of tooth which developed 
following exposure. The break itself was the result of the dysfunction of 
odontogenic cells which were physiologically active at the time of radiation. 
Following radiation, these cells either laid down an abnormal ‘‘osteoid’’ kind 
of tooth structure, or failed to function at all. However, when new genera- 
tions of odontogenic cells differentiated from the tooth germ, normal tooth 
structure was again laid down and the postexposure segment of the incisor 











was formed. 

In examining the possible mechanisms which might be involved in the 
developmental alteration of incisor teeth following irradiation of the head, 
two general possibilities were considered. First, the change may have been | 
due entirely to direct effects on the odontogenie cells or, second, the change 
may have been secondary to an effect on some tissue or organ beyond the 
teeth, such as damage to the pituitary gland, which was also in the field of 


exposure. This experiment was designed to see whether exposure of a portion 
of the head ineluding the dental area would produce the same results as an ! 
exposure of an approximately equal area which excluded the teeth but in- ( 
cluded the pituitary gland. s 
i 

Method and Material t 

Sixty-one weanling white rats of an NMRI Osborne-Mendel strain were a 
divided into two general groups. One group was used in an experiment in p 
which only the dental areas of certain rats were irradiated; the animals in a 
The opinions or assertions contained herein are the private ones of the writer and are mw 

_ not to be construed as official or reflecting the views of the Navy Department or the naval f¢ 
service at large. 0 


*Naval Medical Research Institute, National Naval Medical Center, Bethesda, Maryland. 
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the other group were irradiated over the head, posterior to the teeth, so as to 
include the pituitary gland. Table I shows the distribution of animals into 
groups, and gives mortality data and tabulated results. All irradiated rats 
were paired with littermate control animals, except for eight irradiated ani- 
mals for whieh there was a single control animal in the group involving ir- 
radiation of the teeth. The use of an excess number of irradiated animals 
over controls represented an attempt to adjust for a predicted high mortality 
rate during the early part of the experiment. 


TABLE I 





| EXPERIM ENT INVOLVING 





EXPERIMENT INVOLVING 








DENTAL AREA POSTERIOR PART OF HEAD 
| RADIATED | CONTROL RADIATED | CONTROL 
Number of animals. 26 19 8 8 
Number of radiation deaths. 18 0 2 0 
Survival in days: 
3 days 1 1 
4 days 2 2 
8 days 11 7 
9 days 6 3 
Number of rats sacrificed. 8 8 6 6 
Date of sacrifice: 
8th day ] 1 
24th day 2 2 2 = 
31st day 2 2 2 4 
37th day 2 2 2 2 
106th day 1 1 
Number showing dental defects. 7 0 0 0 


Sixty-one Osborne-Mendel white rats were used. Control animals were sacrificed on the 
days that irradiated littermates died. Animals sacrificed twenty-four days or more following 
irradiation over the teeth all showed dental defects roentgenographically. 


The method of irradiating the animals was as follows: Animals were 
placed individually in celluloid centrifuge tubes that had a hole 1 em. in 
diameter cut out of the end to permit the animal to breathe. The open end 
of the tube was closed with a rubber stopper which contained a hole large 
enough to accommodate the animal’s tail. When the animals were shorter 
than the tube, the space was filled with cotton so that the animals were re- 
stricted in their movement. Eight to ten animals contained in these tubes 
were irradiated at one time by using two cireular lead shields (3 mm. thick) 
measuring 6 and 12.5 em. in radius, the larger shield having a 7.5 em. hole 
cut in it (Figs. 1 and 2). The animals could be arranged under the large 
shield so as to expose only the portion of the head containing the teeth or, 
by using both shields, animals could be irradiated only over the posterior por- 
tion of their heads. Figs. 1 and 2 indicate that the posterior portions of some 
animals extended beyond the large shield; however, during the treatment 
period small shields were placed over these portions if they were within the 
area of the 20 by 20 em. cone of the x-ray machine (solid line shows approxi- 
mate limits of the field of radiation). The radiation physical factors were as 
follows: 200 KVP, 25 ma., 0.25 mm. Cu and 1 mm. Al filter, half-value layer 
0.82 mm. Cu, target-skin distance 50 em. 44 r per minute, total dose 1,500 r. 
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Fig. 1.—Radiograph of rats arranged under a circular lead shield for exposure of the 
teeth. Posterior parts of animals which were within the 20 by 20 field of radiation were 
covered by smaller shields during the 1,500 r exposure period. Black lines show the limits 
of the cone used on the Picker x-ray unit. 
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rats’ heads under 
pituitary glands. 





Fig. 2.—Radiograph of arrangement of shields and rats for exposure of posterior part of 


general conditions described for Fig. 1. Black 


locate position 
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Following irradiation, animals were returned to their cages and fed Rock- 
land rat diet (pellets) and distilled water ad libitum. Roentgenograms were 
made of surviving animals twenty-three and twenty-nine days after radiation 
by placing them in plastie centrifuge tubes as described previously. After all 
animals had been sacrificed, roentgenograms were made of the split heads of 
all animals (Fig. 3). Eight animals irradiated over the teeth were sacrificed 
at eight, twenty-four, thirty-one, thirty-seven, and 106 days following irradia- 
tion, as shown in Table I. The maxilla of one of these animals and its paired 
control were decalcified in formic citrate, embedded in paraffin, sectioned, and 
stained with hematoxylin and eosin.(Fig. 4). Six of the animals irradiated 
over the posterior part of their heads were sacrificed at twenty-four, thirty- 
one, and thirty-seven days following irradiation (Table I). 


Results 


X-ray examination of the heads revealed an alteration in dental develop- 
ment in seven animals irradiated over the teeth, whereas none of the animals 
irradiated over the posterior part of the head showed any roentgenographic 
evidence of interference with dental development. All the animals showing 
roentgenographie dental changes were sacrificed twenty-four days or more 
after exposure. X-ray films taken of the living animals at twenty-three and 
twenty-nine days had verified that postexposure growth of hard tooth struc- 
ture had progressed sufficiently to be recognized roentgenographically. None 
of the x-ray films of rats irradiated over the teeth, taken nine days or earlier 
following exposure, gave evidence of change. Previous experience’? indi- 
eates that the kind of damage observed at twenty-four days roentgenographi- 
eally and at thirty-one days histologically would have been recognizable in 
histologic sections as early as five days after irradiation. 

Since previous experiments had been done’? to study the sequence of 
changes in irradiated teeth, it seemed necessary to verify only the interpreta- 
tion of radiographs by preparing histologic sections of one irradiated rat and 
its control. These animals were sacrificed 31 days following irradiation over 
the teeth. The sections showed that there was, at this time after exposure, a 
distinet interference with tooth formation (Fig. 4), resulting in the production 
of two separate normal segments of tooth which were connected by a narrow 
band of ‘‘osteoid’’ material. Details of these changes have been described 
previously. ? 

Discussion and Conclusion 


Whether the gross lesion produced in developing teeth by radiation was 
caused by direct interruption of the normal activity of odontogenie cells or by 
an indirect effect on cells and tissues beyond the teeth seems to be clearly 
established in this investigation. Whether other changes, in a minor degree, 
contribute to the lesion (for example, retardation of growth resultant from 
pituitary damage) is not determined by this study, but is reported by others.* 4 
No gross roentgenologie dental changes were observed in animals irradiated 
locally over the posterior part of the head so as to include the pituitary gland 
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and exclude the teeth. Severe effects on dental development were noted in 
roentgenograms of all seven rats irradiated over the teeth which survived 
twenty-four days or more following irradiation. Histologic examination of a 
maxillary incisor tooth of one of these latter rats clearly showed the damage 
to be an interference in odontogenesis of a kind previously associated with 
ionizing radiation. It is necessary to conclude that the radiation changes ob- 
served in developing teeth are due primarily to a local effect on the odonto- 
genic cells rather than an indirect effect, such as the production of toxi¢ sub- 
stances elsewhere in the body or an interference in hormonal balance. 


Summary 
Two series of rats were used in an investigation to determine whether 

radiation changes previously observed in developing teeth following 1,500 r 
of 200 KVP local x-ray exposure were due to direct effects upon the tooth- 
forming cells or to indireet effects resulting from such factors as the produc- 
tion of toxic substances or humoral changes in regions beyond the dental area. 
sy means of lead shields, the rats’ bodies were protected from radiation ex- 
cept for the dental area in one series and the posterior portion of the head in 
the other series. The pituitary gland is located in the latter field. By means 
of radiographic films, it was determined that gross developmental changes 
were produced in incisor teeth of animals in which the teeth were exposed, 
whereas no such changes were observed in animals in which only the posterior 
part of the head was irradiated. Histologic examination verified that the 
dental changes were similar to those previously observed following 1,500 r of 
ionizing radiation. 
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Professional News Items 


Loyola University School of Dentistry 


Loyola University School of Dentistry is presenting a combined anatomy and oral 
surgery course, Oct. 19 through 26, 1956. The course will be given by Drs. Harry Sicher 
and Joseph Kostrubala. Tuition is $350.00. 

For further information, contact Chairman, Department of Postgraduate Studies, 


oyola University, 1757 W. Harrison St., Chicago, Il. 


University of Oregon Dental School 

The following courses will be presented during the coming year: 

Oral Diagnosis and Pathology. Francis V. Howell. Sept. 10-12, 1956, 9 a.m. to 4 P.M. 

Oral Medicine. Maury Massler. Sept. 25-26, 1956, Tuesday, 3-5 P.M., and Wednesday 
9-12, 2-5, and 7-9 P.M. 

Oral Surgery for the General Practitioner. Col. Robert B. Shira, Washington, D. C. 
Oct, 8-10, 1956, 9 A.M. to 5 P.M. 

Advanced Oral Surgery. Col. Shira, Oct. 11-13, 1956, 9 a.M. to 5 P.M. Limited to those 
specializing in oral surgery. 

Practical Periodontia. B. O. A. Thomas, Palo Alto, California, Oct. 29-31, 1956, 9 a.m. 
to 4 P.M. 

General Anesthesia. Fred P. Hangen, Nov. 15-16, 1956, 9 A.M. to 4 P.M. 

Oral Surgery. Samuel A. Brandon, March 25-29, 1957, 9 A.M. to 4 P.M. 

Dental Medicine. Herman Becks, San Francisco, California, June 10-12, 1957, 9 a.m. to 
4 P.M. 

For further information and enrollment, apply to: Vinson M. Weber, D.D.S., 611 S. W. 

Campus Dr., Sam Jackson Park, Portland 14, Oregon. 


The Mount Sinai Hospital 
The Dental and Oral Surgery Service of the Mount Sinai Hospital of New York City 
announces that it is accepting applications for internships and residency for the calendar 
vear beginning July, 1957. Applications should be made as soon as possible, since selec- 
tions are generally made in December. Please contact Dr. Max Fuchs, Assistant Director, 
The Mount Sinai Hospital, 11 East 100th St., New York 29, New York. 


The Long Island Jewish Hospital 


[wo rotating one-year dental internships are available. They are to commence July 1, 
957, Application forms and information can’ be obtained by writing to: Executive 
Director, The Long Island Jewish Hospital, New Hyde Park, New York. 
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Beth Israel Hospital 


A two-week seminar in periodontia is scheduled for Nov. 5 to 16, 1956. The objective 
of this seminar is to present to the practitioner all of the techniques employed in periodontal 
therapy as well as theoretical background. It will include etiology, diagnosis, and treatment 
of various diseases of the supporting tissues of the teeth. Periodontal pocket therapy, as 
well as an over-all mouth rehabilitation program, will be stressed. Local environmental 
factors and systemic influences in periodontal therapy will be discussed. The material will 
be presented by lectures, demonstrations, and clinics. The tuition fee is $350.00.  Co- 
directors of the courses are Drs. Henry M. Goldman and Bernard Chaikin. 

For further information, write to Director of Public Relations and Education, Beth 
Israel Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 


New York University College of Dentistry 


The creation of four Junior Research Fellowships for undergraduate dental students is 
announced, They will parallel those available from the United States Public Health 
Service. It is hoped that an ever-increasing number of persons trained in research methods 
and motivated by a keen desire to remain in dental research will result. 


City of New York, Department of Hospitals 


The Department of Dentistry of the Bronx Municipal Hospital Center—Albert Ein- 
stein School of Medicine—announces that four dental internships and four residencies (oral 
surgery) will be available for the year beginning July, 1957. 

Application forms may be obtained by writing to the Dental Department, Bronx 
Municipal Hospital Center, Pelham Parkway South and Eastchester Road, Bronx 61, New 
York, before Dee. 1, 1956. 
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Abstracts 


of Current Literature 


ANESTHESIOLOGY 


Advances in Anesthesiology of Special Interest to the General Practitioner. J. S. Lundy. 
Canad. M. A. J. 74: 696, May, 1956. 


“One of the greatest hazards of anesthesia and operation, or of any emergency condi- 
tion, now recognized is that for the patient who has been receiving cortisone. Although 
treatment with cortisone or corticotrophin may have been discontinued for some time, the 
patient’s adrenal cortex is not adequate to produce for him the cortisone that he needs 
to survive stress. Such patients need to be prepared for anesthesia and operation by 
intramuscular administration of 100 mg. of cortisone each day for two or three days before 
operation, on the day of operation and two days afterward. The dose should then be 
reduced rapidly.” 


. Intravenous anesthesia is easier on the patient and the administrator than 


’ 


older inhalation types.” 
T. J. CG 
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The Safety of Curare in Anesthesia. H. A. Albertson, H. H. Trout, and E. Morfin. Ann. 
Surg. 143: 833, June, 1956. 


Curare is not an anesthetic agent; it produces muscular relaxation. No significant 
direct or indirect effect on the heart is seen in therapeutic doses of curare. 

Curare was used in 1,650 cases, chiefly in combination with Pentothal, ether, nitrous 
oxide, and oxygen. There were no fatalities attributable to anesthesia in the group 
studied. 

The choice of the anesthetic agent should be the joint responsibility of the surgeon 
and the anesthetist. With good cooperation between the two, both jobs will be made easier 


and the patient will benefit. 
<P On a 


A New Intravenous Anesthetic—Dolitrone.g C. A. Tait, D. A. Davis, D. C. Grosskrentz, 
and K. J. Bonface. Anesthesiology 17: 536, July-August, 1956. 


Dolitrone, a new intravenous agent, had its first clinical use by Lundy* in tooth 
removal, hemorrhoidectomies, and minor gynecologic operations with subhypnotic dosages. 
Dolitrone is prepared as a white crystalline powder which can be dissolved in isotonic 
saline solution or distilled water. 

The authors report results after sixty-nine anesthetizations in thirty-five males and 
thirty-four females, ranging in age from 6 to 81 years. 

Preoperative medication consisted of pentobarbital, meperidine, and atropine or 
scopolamine, by accepted dosage standards. 

In the majority of cases, Dolitrone was given intermittently by vein in a 2.5 per 
cent solution. The dosages required to render the patients incapable of responding to the 
voice ranged from 50 to 900 mg.; in a fraction under 50 per cent this was accomplished 
with doses between 150 to 400 mg. Some patients tolerated painful stimuli following the 
administration of the initial hypnotic dose, but not infrequently failed to derive similar 
analgesia from the repetition of a like dose. Others had no analgesia with as much as 
3,000 mg. The authors conclude: “The capacity to provide a rapid and pleasant induction, 
with excellent amnesia and gratifying depression of deleterious upper airway reflexes 
with modest dosages, is emphasized and Dolitrone is suggested as an excellent agent for 
the induction of general anesthesia and other situations in which brief periods of safe 


hypnosis are sought.” 


ROENTGENOLOGY 


Laminagraphy in Acute Maxillofacial Injuries. R. F. McClure. Radiology 65: 408, Septem- 
ber, 1955. 


This report describes a laminagraphic method of examination of the mandible and 
facial bones which can be performed easily under circumstances which would interfere with 
or prevent examination by the routine radiographic procedures. ; 

It is recognized that the radiographic examination of the maxilla and mandible for 
evidence of fracture is a tedious procedure and often the oral surgeon must either base 
his treatment upon inadequate films or delay treatment until the clinical condition of the 
patient permits a satisfactory x-ray examination. 

The patient is placed on the x-ray table in either a prone or a supine position. The 
sagittal plane of the skull must be perpendicular and the coronal plane parallel to the 
table top. The central ray is directed through the malar processes of the maxillary bones. 
The initial film is focused at the level of the nasal spine, with subsequent films focused 
at 1 em. intervals posterior to this. A total of five films focused in such a manner will 


demonstrate the facial bones adequately. 
tT. 2. < 


—— 


*Lundy, J. S.: 110 Years of Anesthesia, J.M.A. Georgia 43: 195 (March), 1954. 














Editorial 


Meeting of the American Academy of Oral Pathology 


HE tenth annual meeting of the American Academy of Oral Pathology was 

held in Washington, D. C., April 8, 1956. In contrast to the attendance of 
forty-five members and guests at the first annual meeting in 1947, there were 
130 members and guests present at this year’s meeting. Drs. Kurt H. Thoma, 
Carl W. Waldron, Thomas J. Hill, J. Roy Blayney, Edgar D. Coolidge, and 
William Bauer were elected fellows, emeritus. 

Nine scientific papers were presented at the meeting, which was presided 
over by Dr. J. P. Weinmann. Some of these will be available for publication 
in this journal. 

The newly elected officers installed at the meeting are: William G. Shafer, 
president; Richard W. Tiecke, president-elect ; Charles A. Waldron, first vice- 
president ; Henry H. Seofield, second vice-president ; David F. Mitchell, editor ; 
Joseph L. Bernier, secretary-treasurer; and Myron S. Aisenberg, member of 
board of directors, American Board of Oral Pathology. 

Academy membership now numbers 205. There are fifty-four fellows, six 
honorary fellows, six emeritus fellows, and thirty diplomates of the American 
Board of Oral Pathology. On April 9, 1956, sixty-four fellows and members 
attended the annual midyear symposium at the Armed Forces Institute of 
Pathology, which was moderated by Dr. Arthur Purdy Stout, Professor of 
Pathology, Columbia University, on the subject of ‘‘Tumors of the Soft Parts.’’ 

The next annual meeting of the Academy, to which all persons interested 
are invited, will be held at the Woodner Hotel in Washington, April 7, 1957. 


David F. Mitchell. 
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Operative Oral Surgery 


OBSERVATIONS ON PRIMARY LESIONS OF THE MANDIBLE: THE 
TECHNIQUE OF WIDE-FIELD HEMIMANDIBULECTOMY 


Ropert 8S. Pottack, M.D., SAN Francisco, CAuir. 


2 


 poinarangen te involvement of the lower jaw by cancer of the tongue, floor 
of the mouth, or gingiva is commonplace, and often it is the rule.’ ? In- 


volvement of the mandible with primary lesions, however, is of rare oceur- 
renee and it is frequently the cause of much clinical confusion. By reporting 
a series of patients with mandibular lesions, one creates a clinical awareness 


of the jaw as a site of primary disease and of the importance of adequate treat- 
ment, despite its disfiguring aspects. The surgical technique of a wide-field 
hemimandibulectomy is relevant and will be illustrated. 


Material and Discussion of Data 

Eight patients with unusual mandibular lesions are presented. These 
patients were treated at the Stanford University Hospital and Mount Zion 
Hospital, San Francisco, California, and the Veterans Administration Hos- 
pital, Oakland, California. No attempt at selection has been made and, be- 
cause of the diverse nature of the tumors, the end results are not significant. 
The group, as a whole, reflects the variety of problems the head and neck 
surgeon may encounter in dealing with the mandible. Because adamantinomas 
are relatively common, only one patient with this tumor has been included in 
this series, although three other patients with this type of tumor have been 
treated in the past three years. This case is also of interest because of the 
multiple nature of the lesions and divided pathologie opinion as to the exact 
diagnosis. In addition, the patient presented an unusual clinical problem. 

Table I reveals a clinical breakdown of the patients in this series. Three 
patients had malignant tumors and two had benign tumors; three patients 
had non-neoplastic lesions. The chief signs and symptoms in those patients 
with neoplasms were pain and swelling. Pain was especially prominent in 
those patients with sarcomas. The benign giant-cell tumor, like adamantinomas, 
did not give much pain. This would be expected, as such tumors distend the 
bone rather than invade it. The patient with an aneurysm‘ and the one with 
a huge dentigerous cyst had no pain. The patient with a granuloma gave an 
acute history and suffered severe pain. There was no redness or heat. 
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In the group with malignant tumors, several interesting points stand out. 
The good result in Case 1, as compared to Case 2, probably lies in the fact that 
definitive treatment was instituted early. Although the patient in Case 1 was 
a comely young woman, hemimandibuleectomy was performed initially without 
any attempt at compromise. The pathologists felt that the tumor was ‘‘early’’ 
in its malignant phase. These factors certainly aided in arriving at a five- 
year survival, In Case 2 (lig. 1), on the other hand, there was a two-year 


Fig. 1.—Preoperative photograph and roentgenogram showing patient with large osteogenic 
sarcoma of the mandible (Case 2). 


delay before the patient received definitive treatment, although biopsy speci- 
mens at intervals revealed a gradual change from a ‘‘benign’’ tumor to a 
highly malignant one. Earlier, definitive treatment in the form of resection 
might have given a more favorable result. One is left with the impression 
that mandibular tumors which are histologically low grade will become highly 
malignant with the passage of time and, therefore, temporization is unwise 
even in the early stages. 

The etiology of the sarcoma in Case 3 was undoubtedly improper x-ray 
treatments given years previously by a beauty parlor syndicate, now for- 
tunately defunct. This patient had two partial mandibular resections—the 
first at the symphysis, and the second, of recurrences, at each lateral margin 

_ two years later. Obviously, an attempt at conservatism failed, again proving 
the insidious nature of mandibular sarcoma, 
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Treatment of the patient with a benign giant-cell tumor (Fig. 2) was by 
resection of the symphysis, rather than curettage, because the large size of the 
tumor and the extensive bone destruction left little in the way of boundaries 
to eurette. The likelihood of recurrence and later malignant change was 
deemed very great with curettage.” ° Late roentgen effects on bone, especially 
in young persons, and the peculiar resistance of part of these tumors to x-rays, 
despite clinical evidence of regression, dampen the enthusiasm for roentgen 
therapy. One must. accept a cosmetic deformity, followed later by plastic 
repair, in the interest of a better over-all chance at cure. 


Pe27852 Nii" 


Sr 





Fig. 2.—Cut section of giant-cell tumor of mandible arising at the symphysis and showing 
extensive bone destruction. 

Adamantinomas are not infrequent, but the rare occurrence of simul- 
taneous tumors involving the mandible and maxilla deserves some comment.® 
It was the pathologist’s opinion that the tumors in Case 5 represented separate 
lesions (Fig. 3). The complexity of histologic differentiation between mandib- 
ular eysts and ameloblastomas is well understood. Therefore, an unusual 
finding such as this may not withstand the passage of time and repeated 
pathologie review. Of the many pathologists who reviewed the microscopic 
slides, only one-half favored the diagnosis of ameloblastoma. In view of this, 
each tumor was treated by extensive curettage rather than bone resection, 
the preferred method of treating adamantinomas. 

Bone aneurysms are rare and their x-ray appearance frequently must be 
differentiated from an osteolytic metastasis. Their treatment is almost 
always difficult and even biopsy alone is fraught with technical hazards. The 
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‘Fig. 3.—Large multilocular, cystic tumor involving the entire mandible. In B, arrow points 
to maxillary tumor in the same patient, 
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young patient in this series had submitted to extraction of a molar tooth lying 
over the central portion of an aneurysm, with resulting massive hemorrhage. 
This, plus the x-ray findings, supported the diagnosis of aneurysm. Division 
of the mandible in bone beyond the limits of the aneurysm was simple and 
safe, and resulted in an excellent result despite the cosmetic deformity, an 
impairment which in no way has hindered his normal development. Bone 
crafting has purposely been delayed until after the patient reaches the age of 
18 years. 

Another young patient had a very large dentigerous cyst at the symphysis. 
Despite thorough curettage and attempt at removal through an extraoral 
approach, recurrent activity was noticed within six months. Internal 
marsupialization was then performed, after the method of Partsch, with ex- 
cellent response and healing. The disadvantages of marsupialization, as com- 
pared to total removal, are well known, but the recalcitrant nature of some 
dentigerous cysts makes this a very satisfactory method of treatment when 
total excision fails. i 

The final patient in this series had a retained tooth root fragment. Full- 
mouth extractions had been performed four years previously. With a sudden, 
acute history, and associated pain and tenderness, an inflammatory lesion was 
suspected. The x-ray appearance simulated an osteoid osteoma, a tumor which 
until recently had never been reported in the mandible.’ Microscopie study 
of the excised specimen revealed a chronie granulomatous picture rather than 


an acute process. 


Hemimandibulectomy 


As in the treatment of other tumors, the extent of resection should be 
individualized to the patient under consideration. In some instances, resection 
with disarticulation is not necessary and more conservative procedures may 
be just as effective. Resection of a wedge or window of bone, saucerization, 
removal of a short segment, and osteotomy with curettage all have their place. 
Occasionally, however, the surgeon must make the decision for wide-field re- 
moval of a mandibular tumor by hemimandibulectomy. This is usually the 
case when treating cancer. 

The accompanying artist’s sketches (Plates 1 to 12) illustrate the tech- 
nique of a wide-field resection of the left mandible. This includes removal of 
the overlying parotid gland with the contents of the submaxillary triangle 
as well. A preliminary tracheostomy is required, for the reasons outlined in a 
previous publication,® and anesthesia is given through this route. 

The incision, which is in the form of a semicircle, extends from the mid- 
point of the symphysis to the tip of the mastoid process. It is not necessary 
to divide the lower lip. The large cheek and neck flap is elevated, and the 
underlying bone is exposed. Encircling incisions in the mucosa of the gingivo- 
lingual and gingivobuceal grooves are made, and the mandible is divided. If 
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Plates 1 through 5. 
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it is possible to preserve the mandibular symphysis, the cosmetic result will be 
excellent. The mandible is retracted laterally and the contents of the sub- 
maxillary triangle are dissected free with the specimen. The masseter muscle 
is divided and an ineision is made around the parotid gland which, in this 
instance, would sacrifice the facial nerve. As a rule, however, the mandible 
is disarticulated without sacrificing the nerve. This is done by dissecting the 
parotid gland and some of the masseter fibers away from the ascending ramus 
and reflecting them upward away from the underlying bone. This permits 
exposure and removal of the ascending ramus without nerve damage. Further 
lateral and upward retraction of the mandible exposes the pterygoid and 
temporalis museles and the joint capsule. These structures are divided, and 
the bone with its surrounding tissue is removed (Fig. 4). The intraoral 
mucosal edges are approximated and the skin margins are sutured together. 
A drain is placed in the most dependent portion of the wound and a snug 


dressing is applied. 


I2. 


Plates 11 and 12. 


Postoperative complications are usually respiratory in nature. These are 
largely obviated by a tracheostomy, which usually is not necessary after the 
fifth postoperative day. Close observation is maintained for any sign of 
tracheal obstruction due to mucous plugs or bleeding. With the proper dissee- 
tion technique, hemorrhage has not been a problem. Nutrition is maintained 
for about one week with a general diet, liquefied by a Waring Blendor and 
passed through a nasogastric tube in divided amounts throughout the day. 
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Hemimandibulectomy for patients with both primary and secondary 
lesions is accompanied by a negligible mortality. Despite the disfiguring 
aspects of the operation, the patients do not need extra rehabilitation care; 


ain y 
yb | 12! Sv 27718 148 19 20 


Fig. 4.—The left mandible containing an osteogenic sarcoma (Case 2) with the overlying 
parotid gland and musculature. 


and speaking and deglutition adjust quickly. The annoying ‘‘drift’’ of the 
mandible to the resected side will impair an adequate bite. This can be helped 
greatly by reorientation exercises, by temporarily wiring the teeth, when 
present, by means of bite plates or guides, and by plastic repair at a later 
date.’ 


Summary 


Observations on eight patients with unusual primary lesions of the 
mandible are presented. The diverse nature of the lesions reflects the variety 
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of mandibular problems. A discussion of their management, the prognosis 
of the malignant tumors, and the clinical problems involved is presented. A 
detailed technique of a wide-field hemimandibulectomy is illustrated. 
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COMPLEX COMPOSITE ODONTOMA INVOLVING THE MAXILLA 
AND MAXILLARY SINUS 


Report of a Case 
RosBert W. CHRISTENSEN, D.D.S.,* PASADENA, CALIF. 


HE odontoma is a tumor caused by neoplastie proliferation of the 

odontogenic cells of the tooth germ of both the epithelial and mesenchymal 
cells, which differentiate to the ameloblastic and odontoblastic stage; the 
organization fails to reach the normal state, so that tooth substance is put 
down in an abnormal manner. The formative tissue may be derived from 
proliferating epithelium from the enamel organ, from neoplastic development 
of the tooth germ of a normal tooth, or from a supernumerary sprout given 
off the dental lamina. 

In the formative stage it may be a fibrous tissue tumor known as an odonto- 
blastoma. This tumor progresses until the odontoblastic and ameloblastic 
matrix is calcified, forming the complex composite odontoma which is the 
final stage in this particular tumor. The complex composite odontoma is one 
in which the ealcified structures bear no great resemblance to the normal 
anatomic relation of the dental tissue. When the growth of the tumor 
cells has become exhausted and there is only calcified teoth substance present, 
the soft tissue, having ceased its activity, remains as a fibrous capsule around 
the tumor mass and aids the blood vessels and nerves which may enter the 
mass. 

The complex composite odontoma may be large or small; it may be 
smooth, lobulated, or of an irregular shape. It sometimes forms around the 
erown of a normally developed, unerupted tooth, especially if it is formed 
from the coronal part of the dental follicle. One may find a greater amount 
of enamel, dentine, or cementum predominating, depending upon the activity 
of the individual cells which produce each type of tooth structure. The 
odontomas are benign tumors and are generally excised conservatively since 
metastatic propensity has not been reported, as might be expected in the case 
of an ameloblastie odontoma. 


Case Report 


On Aug. 18, 1955, I was called upon by the patient’s general dentist to ey amine and 
treat an 11-year-old white girl who had a large swelling in the left maxilla and palate and 
a slight bulging in that side of her face. 

*Member, Oral Surgery staffs, St. Luke Hospital and Huntington Memorial Hospital, 
Pasadena, California, 
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C. G., an 11-year-old student, was in no apparent distress. Oral examination revealed 
that the patient had all her permanent maxillary and mandibular teeth in normal occlu- 
sion, with the exception of the third molars, which were unerupted, and the left maxillary 
first and second molar teeth, which were not present in the mouth, A large bulging tumor 
was seen in the left maxilla, extending from the cuspid to the hamular notch area. The 
massive, bony hard tumor extended from the midline of the palate labially to the infra- 
orbital ridge and bueeally to the malar process. It had an intact overlying mucosa of 


normal texture and appearance. 

By visual inspection of the face, it was noted that the left infraorbital area appeared 
slightly enlarged and the left eye was displaced superiorly approximately 5 mm., since the 
left pupil was 5 mm. superior to the right eye. A greater amount of sclera was visible 
under the left pupil (Fig. 1). With the aid of a nasal speculum, the lateral wall of the 
left nasal passage was visualized and was found to project over to the mucosa of the 
septum on that side, due to the expansion of the tumor in the left maxillary sinus, 


Fig. 1.—Preoperative photograph taken one year prior to surgery showing elevation of left eye. 


The patient gave a long history of a gradual increase in the swelling of this area 
of the mouth, which had begun as long ago as she could remember, The mother stated 
that she noticed the displacement of the eye when the patient was only 2 or 3 years old. 
From that time on, at varying intervals, the patient was taken for consultation to various 
general physicians and ophthalmologists who, according to the patient’s mother, had stated 
that possible musele-grafting procedures to reposition and direct the eye would be useful. 
The etiology had not been discovered. The patient had been fitted with glasses on three 
occasions to correct her double vision and astigmatism of the left eye. The patient had 
routine dental treatments, and dental roentgenograms on one occasion, but no mention 
was made of the tumor. Within the past year, she had been seen in consultation by an 
otorhinolaryngologist, but apparently the tumor was not observed. Only two months be- 
fore this patient was referred to me, she was seen by another ophthalmologist without 
any mention ever being made of the presence of this tumor. No skull roentgenograms 
had been taken. It was not until she visited a general dentist of this community that 
suspicion was aroused regarding the possible presence of the tumor, and the patient was 
then referred to the oral surgeon. 
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Fig. 2.—Preoperative lateral roentgenogram of skull showing massive tumor involving maxilla 
and maxillary sinus. 


Fig. 3.—Preoperative lateral roentgenogram of maxilla showing first and third molars at 
periphery of tumor. 
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Roentgen Examination.—Lateral and posteroanterior Water’s projection roentgeno- 
grams of the skull were taken. 

The lateral view of the skull showed that a very large, homogenously radiopaque 
tumor mass, the density of cortical bone, was occupying the region of the left maxillary 
sinus and maxilla (Fig. 2). The diameter of the tumor was approximately 6 to 7 em. 
Two teeth were identifiable at the superior periphery of the mass, One was in the 
anterior infraorbital ridge area which corresponded to the missing first molar and the other 
was at the posterior border of the orbit and its boundary with the tumor. This tooth 
was developed only in the coronal section and possibly represented the third molar. These 
teeth appeared to be incorporated in the boundary of the tumor mass (Fig, 3), Su- 
periorly, the mass was in close proximity with the inferior boundary of the left orbit. 


Preoperative posteroanterior roentgenogram of skull showing tumor mass filling left 
maxilla and maxillary sinus and encroaching on orbit and nose. 


Fig. 4 
The tumor was seen protruding on its anterior surface through the infraorbital and canine 
fossa areas of the maxilla. In its posterior direction it had enlarged and entirely filled 
the normal confines of the maxillary sinus and the alveolar and tuberosity area of the 
maxilla. It also extended over the root apices of the two premolars and the cuspid of the 
left maxilla. 

The posteroanterior Water’s view showed the mass filling the entire left maxillary 
sinus; it protruded laterally into the malar process and medially through the nasal antral 
wall to occlude against the left side of the nasal septum (Fig. 4). The anterior molar 
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tooth was seen lying in a posterior oblique direction in the bone between the lateral nasal 
process and the orbit. The right maxillary sinus was homogenously opaque, which may 
represent effusion in this area or perhaps merely failure of pneumatization. 

Routine periapical full-mouth dental roentgenograms were in harmony with the 
findings on the skull films. 

Roentgen conclusion: Complex composite odontoma of left maxilla and maxillary 
sinus, with encroachment on nasal and orbital spaces. Possibly right maxillary sinusitis. 


General Physical Findings.—The general physical findings were essentially negative 
with the exception of the local condition. The left orbital contents were displaced su- 
periorly approximately 5 mm. The pupils reacted normally to light and were of normal 
size, The patient complained of double vision in the left eye. 

Lungs were normal to auscultation, percussion, and x-ray examination, Heart sounds 
were normal, The blood pressure was 116/68, pulse rate was 70 per minute, and oral 
temperature was 98.4° F, There was no palpable lymphadenopathy. The patient’s gen- 
eral appearance and condition were excellent. 


Laboratory Findings.—The hematologic examination performed on Aug. 18, 1955, 
showed 4,750,000 erythrocytes and 5,700 leukocytes, of which 68 per cent were poly- 
morphonuclear neutrophils, 25 per cent were lymphocytes, 4 per cent were eosinophils, and 
3 per cent were monocytes. The hemoglobin was 14.5 grams. Bleeding and clotting times 
were normal, Platelets were normal. Urinalysis was negative. 


Operation.—On Aug. 18, 1955, the patient was admitted to St. Luke Hospital for 
surgery. On Aug. 19, 1955, she was given routine premedication and prepared for surgery. 
Under intravenous Pentothal sodium and curare with nasoendotracheal gas and oxygen 
anesthesia, the mouth was opened and a bite block was placed between the molar teeth 
on the right side. A gauze throat pack was placed securely around the endotracheal tube 
in the oral pharynx. The mouth was then swabbed vigorously with aqueous Zephiran 


chloride solution. An incision was made with a scalpel through the mucoperiosteum from 
posterior to the left tuberosity, running anteriorly along the alveolar crest and adjacent 
to the premolars, cuspid, and incisors, Next, a vertical incision was extended from be- 
tween the central incisors superiorly through the mucoperiosteum under the lip and ad- 
jacent to the lateral nasal bony wall. The mucoperiosteum was retracted, labially and 
bueeally, with a sharp periosteotome, off the maxillary process, exposing some intact 
cortical bone over a large bulging massive tumor of this area. The mucoperiosteum was 
retracted up to the infraorbital ridge, with care being taken not to injure the infraorbital 
vessels and nerve. This also exposed the entire base of the malar process to the zygomatic 
arch, The palatal mucoperiosteum was reflected and retracted medially to the midline of 
the palate. 

At this point the over-all size of the exposed surface of the tumor could be visu- 
alized. The thin overlying cortical bone was flaked off the tumor with a hand chisel. 
The tumor was found to be ebony hard, with a lobulated external surface. It was re- 
sected by surgical carbide burrs and surgical carbide chisels mounted in ‘the Impactor. 
It was removed in probably several hundred pieces, There was a fibrous membrane 
around most of this tumor which varied in thickness from microscopic to 2 mm, The 
most abundant fibrous sac was found extending from the coronal section of what I be- 
lieve was the maxillary left first molar, and this tissue continued around the adjacent 
tumor, There was no evidence of a second molar, but the third was placed high in the 
posterior aspect of the tumor. 

The tumor was found to involve the entire maxillary sinus; it was bounded by a 
flaky, fragmented wall of bone below the entire orbit, and had eroded the lateral naso- 
antral wall and protruded medially to press on the nasal septum. It protruded into the 
facial tissues and left only a somewhat frail infraorbital ridge with its intact vessels 
and nerve. It had eroded through the central portion of the malar process, Approximately 
one-third of the palatine bone was necessarily removed during surgery. The left maxillary 
second premolar was sacrificed to aid in adequately visualizing and resecting this tumor. 
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The tumor had to be removed in so many pieces because of the lobulations and con- 
volutions of its borders, its tremendous size, its extreme hardness, and the fineness of its 


peripheral fibrous sac. It was virtually impossible to see fibrous tissue within this tumor. 


At the completion of the resection of this tumor and the involved teeth, the re- 
maining bone edges were rounded with a bone file and rongeur. 

A \%-inech petrolatum gauze pack approximately 3 feet in length was packed in 
layers in the cavity and carried through an incision in the nasal mucoperiosteum out 
through the nose. The oral flaps were repositioned and sutured with approximately fifteen 
interrupted 0000 Dermalon sutures, Gauze packs were placed in the mouth over the oral 
wound. The gauze packs were removed from the pharynx and the patient was taken to 
the recovery room where, when she awoke, the extubation was accomplished. The strip 
of petrolatum gauze extending from the nose was clipped with a safety pin and taped to 


the bridge of the nose. 


Fig. 5.—Postoperative lateral roentgenogram (in reverse) of skull showing tumor completely 
removed. 


On Aug. 20, 1955, the patient was in slight discomfort and edema was only moderate. 
The patient was given Combiotic, 0.5 Gm., intramuscularly twice daily for five post- 
operative days, On Aug. 21, 1955, the patient’s 37-year-old father was admitted also to 
St. Luke Hospital with a diagnosis of pneumonia, but died the next day of an acute coro- 
nary thrombosis, 

The patient was retained in the hospital until Aug. 26, 1955, at her mother’s request, 
so that the funeral of her father would be past before she went home. The girl was told 
of the tragedy on the day of the funeral and held up remarkably well under the circum- 
stances, 

The patient was seen in my office on Aug. 29, Sept. 6, and Sept. 12, 1955, and one- 
third of the antral pack was withdrawn from the nostril on each of these days. Sutures 
1955. New skull roentgenograms were taken on Ang. 29, 1955, 


were removed on Sept. 6, 


and showed the tumor entirely removed (Figs. 5 and 6). 
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Fig. 6.—Postoperative posteroanterior roentgenogram of skull showing tumor completely 
removed. 


Fig. 7.—Postoperative photograph of mouth showing closure and healing of area of surgery. 
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The patient’s postoperative recovery has been uneventful with the oral wound closed 
without any perforation (Fig. 7). The patient has been checked in my office monthly for 
the past six months without any complications developing. The double vision and eleva- 
tion of the left eye have corrected themselves (Fig. 8). The patient is able to see almost 
normally without the use of her glasses. Her general dentist is in the process of making 


a removable denture to replace the missing teeth. 


Fig. 8.—Postoperative photograph of patient’s face showing normal position of left eye. 


Pathology Report.—The specimen was in three major forms: (1) maxillary third 
molar tooth, (2) soft tissue from tumor, and (3) tumor, left maxilla and maxillary sinus. 

Gross: 

1. This is a deformed molar tooth with an easily avulsed enamel cap and ad- 
jacent soft tissue. 

2. This specimen consists of a flattened, roughly 8 mm. fragment of soft tissue. 

3. The specimen consists of 51 grams of bony tissue in which there are over 
200 irregular fragments of both fairly normal-appearing bone and abortive 
tooth elements. The majority are 0.5 to 1.0 em. in greatest dimension, 
eight to ten measuring up to 2.0 em.; one hemispherical mass measures 
3.5 by 2.0 by 1.5 em, and contains one molar tooth, The occlusal surface 
of this crown projects through a thin, tough, fibrous membrane to contact 
other abortive tooth structure within the tumor mass. This later material 
submitted for decalcification. 

Microscopic: Multiple irregular section of extremely dense hypertrophic trabecular 
bone includes irregular nodular elements showing abortive tooth formation, with enamel rods 
and dentinal tubules showing areas of well-defined tooth formation. However, the architecture 
of the individual tooth remnants is poorly maintained. These structures are in very close 
apposition with intervening septa of extremely sclerotic bone in which there is a random 
pattern of cement lines and some fibrous marrow. There is nothing suggestive of malignant 


change. 


Diagnosis: Complex composite odontoma, left maxilla and maxillary antrum, 
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Discussion 


I think that we can safely state that this tumor probably developd from 
the enamel organ of the first molar, which underwent neoplastic proliferation 
and excited surrounding mesenchymal tissues to aid in forming this mass. 
Perhaps the second molar was engulfed in this process, or perhaps it was the 
etiological factor. One thing to be sure, we can believe that this tumor was 
very mature and unable to progress much farther in its growth pattern. 


Summary 


A ease of a very large complex composite odontoma in an 11-year-old 
girl has been presented. The tumor was resected surgically from the left 
maxilla and maxillary sinus. Healing was uneventful and the patient’s symp- 
toms of ocular pressure not only were relieved following surgery, but cor- 
rected themselves to a large degree. No oral-antral perforation has resulted 
following surgery and the patient will be able to wear a normal partial 
denture to replace missing teeth. 
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REVISION OF OLD MANDIBULAR FRACTURE IN AN 
8-YEAR-OLD BOY 







STEPHEN P. Mauuert, D.M.D.,* Boston, Mass. 






N 8-year-old boy was struck by a light auto truck and brought to the hos- 
A pital on Jan. 17, 1942, unconscious and bleeding from the nose and 
mouth. There were numerous abrasions and lacerations. On January 19, the 
patient was in deep coma with stentorious breathing. Temperature was 
103.8° F., pulse was 160, and respiration was 45. It was reported at that 
time that he had hyperactive reflexes, bilateral Babinski reflexes, and ankle 
elonus. A lumbar puncture showed a marked increase in pressure and bloody 
spinal fluid. The blood pressure was 150/110. There was clinical evidence of 
bilateral mandibular fractures in the first molar regions. A diagnosis of se- 
verely lacerated brain, fractured skull, and fractured jaw was made. The 
pulse was “changeable, irregular, and of poor quality.” The patient was fed by 
gavage tube. He was spastic, and became filled with mucus which necessitated 
suctioning for relief and breathing. Twitching of the entire body for periods 
of ten to twenty minutes occurred at times. Whole-blood transfusions of 
500 ¢.c. improved the general condition. The patient was incontinent by rec- 
tum and by bladder. He perspired freely. Over a twelve-hour period, 1,500 c.c. 
of nourishing food was given by tube. The blood examination was within 












normal limits. 
The boy remained comatose until February 3, and thereafter began to 
emit queer cries. He was then seen by a neurosurgeon who transferred him 


and recorded the following reports from time to time: 






On February 4 the patient followed objects with his eyes. He 
made an effort to talk, but could not utter a sound; he made gut- 
tural sounds three days later. He was still spastic on February 12, 
when spinal fluid was clear with normal pressure. There was no 
recognition of light motion. On February 16, his temperature was 
102, pulse was 140, and respiration was 40; he was perspiring a great 
deal; his pulse was intermittent. Response to strong stimuli showed 
withdrawal; he eried plaintively, but there were no other signs of 
cerebration. A little later, the patient could hear and see; sucking 
ability increased; and laboratory tests revealed hemoglobin 101 per 
cent, red blood count 5,230,000, and white blood count 9,800; tem- 
perature was 99° F.; pulse, 80; respiration, 20. 












Further reports of findings were of interest only to neurosurgeons. 


*Oral Surgeon in Chief, The Boston City Hospital. 
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Dental examination was first made by me on March 12, 1942, nearly two 
months after the injury. The patient was on his back, showing a fairly wide- 
open mouth which could not be closed by digital manipulation (Fig. 1). Clin- 
ical examination revealed a malposed but firmly united bilateral mandibular 
fracture, apparently located in the six-year molar region, with a space be- 
tween the incisal edges of his mandibular and maxillary teeth of about 3.2 
em. Clinically, the teeth were poor for wiring and some of the deciduous 
teeth which might have been useful in fracture treatment were missing. The 


Fig. 1.-—Profile view showing patient’s mouth open 3.2 cm. The patient is unable to close the 
mouth because of a bilateral fractvre of mandible in malposition. 

permanent teeth were either not well erupted or not of much use for ortho- 
dontiec banding. Lateral jaw x-ray pictures showed the fracture sites with 
bony union in malposition (Figs. 2 and 3). Beeause this patient was entirely 
uncooperative, we were confronted not only with the problem of correction 
of the malposed bony union, but also with finding a method to retain refrac- 
tured mandibular segments in apposition during the process of healing. Dr. 
Mark Elliott of the Forsyth Infirmary was ealled in. He took impressions 
and made a strong orthodontic appliance with bands and arch wires, with 
spurs for elastic or wire traction for intraoral retention of the fragments after 
operative separation. Every tooth that could be utilized was banded. Cer- 
tainly, an extraoral head bandage or other means of maintenance of the frac- 
tured segments in proper apposition seemed useless. 

On April 24, 1942, an open revision and reduction of the bilateral frac- 
tures were undertaken by an intra-oral approach after the orthodontic appli- 
ances were cemented into place (Figs. 4 and 5). 


Operation—With Pentothal sodium induction and nasoendotracheal 
nitrous oxide-oxygen anesthesia, the throat was packed off and the ortho- 
dontic appliance was set. An incision was made on the lingual and buccal 
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aspects of the mandible near the site of the fractures as seen in the x-ray 
pictures, flaps were reflected downward so that the alveolus was exposed to 
permit a bibevel drill in a contra-angle handpiece to drill four or five holes, 


Fig. 2.—Orthodontic appliance on the mandibular and maxillary teeth. 


Fig. 3.—Right and left lateral jaw roentgenograms showing the bilateral fractures and the 
mouth open 3.2 cm. 

both labially and lingually at right angles to the bone. Care was taken to 

avoid involving the teeth. The drills penetrated the cortical plate, and en- 

tered the cancellous bone only labially and lingually. A chisel and mallet 
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then were used to refracture the mandible; the fractured segments were placed 
in apposition, and were found to permit a nearly normal occlusion. The 


wounds were carefully sutured for an adequate closure, and a head-jaw 


bandage was applied. On the following day, small-size orthodontic elastics 


Fig. 4.—Right lateral jaw roentgenogram. This six-year molar was lost several weeks after 
operation. 


Fig. 5.—Right and left dental x-ray pictures showing bony union in malposition. 





Fig. 7. 


Fig. 6.—Left lateral jaw roentgenogram showing orthodontic appliance maintaining 
refractured jaw in good occlusion. The six-year molar was involved several weeks after 
surgery and was extracted. 

Fig. 7.—Right lateral jaw roentgenogram showing good bony union and the loss of the 
six-year molar. 


Fig. 8.—Right and left dental x-ray pictures showing good bony union and good position. 





7 MALLETT O. S., O. M., & O. P. 
11 70 November, 1956 


brought the teeth into occlusion and, owing to the frequent visits of Dr. 


Elliott and the interns who replaced elasties, recemented bands in place, and 
maintained adequate reduction, good bony union was evident in about four 


surgical reduction. 


Fig. 10.—Normal occlusion following surgical reduction of a malunited bilateral mandibular 
fracture. 


weeks. On at least thirty-seven occasions, immediate attention was needed, 
as this patient was most uncooperative. Figs. 6, 7, and 8 show postoperative 
x-ray pictures. 
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I wish to give credit to Dr. Louis Gross of Pittsfield, Massachusetts, who 
many years ago kindly showed me a head bandage, which I call the ‘‘Gross 
head bandage.’’ It was extremely helpful in this case, and ean be seen in 
ig. 9. It consists of headstraps, a chinrest of felt, and bilateral elastie straps 
which are fastened to the headstraps, giving as much or as little tension as 
is needed. Two elastic straps pass behind the ear for additional stabilization. 

Postoperative Course.—Iollowing the operation, the patient’s tempera- 
ture was elevated to 103° F. for twenty-four hours, but the fever slowly sub- 
sided. 

Bony union was evident in four weeks, as seen by x-ray and clinical ex- 
amination. The orthodontic appliances were then removed. The right man- 
dibular first molar became nonvital and infected, and was extracted during 
the fifth postoperative week. 

Because of the long hospitalization, the boy’s mother became unhappy 
and demanded his discharge. He was still somewhat spastic and certainly 
needed speech training, as well as treatment of arms and legs beyond the 
splinting of the fingers and elbows and rehabilitation in many other ways. 
One year later, the patient had good occlusion and function of his jaws (Fig. 
10), and could open his mouth 3 em. Although limited in speech and walking, 
he was a bright and happy boy. 


Summary 


A ease of bilateral mandibular fractures which united in malposition is 
presented. As there was some question as to whether or not this patient 
would live, no treatment of the fractured jaw was permitted from Jan. 17, 
1942, until March 12, 1942. It is interesting to note that healing of the frac- 
tures occurred in this patient while he was resting for eight weeks on his back 
in an almost completely motionless position, without the usual methods of 
fixation. Mandibular fractures, therefore, will heal and solid bony union will 
form when the mandible is immobilized without motion, even in malposition. 
Revision by refracturing a mandible at or near previous fracture sites will 
produce good bony union if immobilization is adequate. The cooperation of 
the orthodontist and oral surgeon is important in obtaining an adequate 
means of fixation. 
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Periodontia 


HIDE POWDER AND COLLAGEN LYSIS BY ORGANISMS FROM THE 
ORAL CAVITY 


GENEVIEVE D. Rotn, A.B., D.D.S., ANp Huaeu I. Myers, Px.D., Kansas Crry, Mo. 


ERIODONTAL disease is characterized by a loss of supporting fibers which 

are collagenous in nature. This collagen is extremely difficult to destroy 
in its native state, but can readily be lysed after it is denatured. For example, 
the collagen content of ingested meat is susceptible to proteolytic enzymes, such 
as trypsin and pepsin, after it has been pretreated by gastrie acidity. In the 
leather industry, Gustavson’ reported that intact, native collagen was not 
solubilized by trypsin in solutions of moderate concentration but denatured 
(shrunk) collagen was readily digested. Sizer? stated that pulverized collagen 
was readily digested by trypsin at 37° C. over the pH range 6 to 8, and 
suggested that the difference in action of trypsin on collagen in tissue and 
in powder form may be related to size of the fibril or to the presence of a 
trypsin-resistant coating encasing the collagen in tissue. He also* found rapid 
digestion of collagen by pepsin at pH 2. Keech* reported a second enzyme 
from the pancreas present in trypsin as a contaminant which can lyse collagen. 
Untreated collagen can be broken down only by the ezyme, collagenase. The 
bacterial source, purification, isolation, ete., of this enzyme have been reviewed 
by van Heyningen,® who has reported his own experimental data as well as 
that of others. They found that, of the organisms studied, only members of 
the Clostridium group were collagenase producers. 

Much research has been undertaken to disclose additional organisms which 
possibly could break down collagen. Confusion has resulted because of the 
difficulty encountered in the sterilization of collagen without subsequent 
denaturing and because of erroneous reports dealing with ‘‘collagenase’’ activity 
when a denatured substrate had been used. As knowledge advances, this is 
being clarified. A recent paper® points out that the enzyme, collagenase, is 
active only at pH 6 to 8, that other proteolytic enzymes (papain and ficin) 
act on collagen at a pH of 2 to 4.5 after a preliminary reversible alteration 
in the state of the substrate. Keech’ has shown that collagen itself may differ. 





From the University of Kansas City, School of Dentistry. 
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In using human collagen, she reported significant differences in digestion (by 
collagenase) between the skin collagen of infants and adults, that of infants 
being more susceptible. 

Hide powder, which is prepared by the leather industry from animal hides, 
has been suggested as a screening mechanism for collagenase activity. Organ- 
isms which ean lyse hide powder may also be able to lyse collagen, and all 
organisms producing collagenase can lyse this altered hide powder product.* 
A colorimetric test was developed whereby an azo dye which had been coupled 
to hide powder (azocoll) was released as the substrate was lysed.*® Its suscepti- 
bility to proteolysis has been investigated by Sreebny and associates,’° who 
found that it was not a reliable indicator of collagenase activity. 

MacLennan and associates™' reported the action on native collagen and 
denatured collagen (azocoll) of 162 strains of bacteria. They found no organ- 
isms except Clostridia which could digest the native collagen; other organisms 
were able to lyse the azocoll. Lucas and Thonard’™ found that 56 out of 109 
strains isolated from periodontal pockets were able to lyse azocoll. 

When mixed cultures are tested against collagen, there are reports of 
lysis. Roth and Myers'* grew mixed cultures from periodontal pockets with 
collagen and reported lysis. Schultz-Haudt and Scherp'* measured the amount 
of hydroxyproline released from fresh beef tendon by cultures secured from 
normal patients and cultures from eases of chronic marginal gingivitis. From 
the bacteria tested, there was no lysis in pure cultures but there was lysis 
from mixed cultures. 

Everett and Cordon,” also measuring hydroxyproline content of hide 
powder lysis, found that pooled mixtures of salt-tolerant bacteria attacked limed 
collagen, and that a few degraded the unlimed material. In pure culture the 
purified collagen was resistant. They suggested that this indicated a definite 
symbiotic effect. 

Since it has been shown that cultures taken from the human mouth and 
grown in mixed eultures are capable of breaking down collagen, this investi- 
gation was undertaken to ascertain what organisms were responsible for the 
reaction and to determine whether or not these organisms were capable of lysing 
collagen when grown in pure culture. The isolated organisms would then be 
identified, their proteolytic level would be determined, and their presence in 
normal and periodontally involved cases would be noted. 


Materials and Methods 


In the present study, basic hide powder pour plates were prepared as 
follows. A 40 mg. portion of hide powder* was suspended in 40 c¢.c. water 
and ground in a tissue homogenizer to a uniform particle size; the temperature 
was controlled with ice water, so that heat denaturing would not oceur. Clump- 
ing of the particles began immediately, but it could be controlled by the 
addition of sodium alginatet (10 ¢.c. of a 1 per cent solution). The suspension 





*Keystone Tanning and Glue Company, Ridgeway, Pennsylvania. 


__ 1Sedium alginate from Alginate Industries, 4 Moorgate, London, E.C.2, England. Vis- 
cosity specification of a 1 per cent solution (dry weight) at 25° C. is 155 + cs. 
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was placed in a rubber-stoppered flask and carried to a cold room, where the 
temperature was lowered to 0° C.; 1 per cent ethylene oxide was added and 
the temperature was kept constant for two to six hours or longer, when the 
solution was allowed to return to room temperature. The rubber stoppers 
were replaced with sterile cotton plugs and sterility checks were made in 
thioglycollate broth. This is a modification of the method of Wilson and 
Bruno.” As a result of this sterilization, it is possible that an alteration in 
the protein molecule could occur; however, Judge and Pelezar,’* reporting on 
twenty-two carbohydrates which they sterilized with ethylene oxide and then 
checked biologically and chemically, reported no change. In our experimental 
results, we could not detect any increased susceptibility which m‘ght indicate 
that denaturing had occurred. 

For the basie medium, Difco blood agar base was made up and sterilized 
(autoclave), omitting 50 ¢.c. of the water in a 200 ¢.c. batch. This base was 
remelted and the sterile hide powder-alginate suspens:on was added at 50° C, 
The plates were ready to pour, with a pH of 7.00 and a yield of about 14 plates. 

Collagen (rat tail) plates were prepared in the same way. The rat was 
killed by a blow on the head, the tail was removed, and the tail tendon was 
stripped out and placed in isotonie saline. The tendon was then eut into 
smaller pieces with scissors and dried on a glass slab; then it was removed and 
stored. Difficulty was encountered in sterilization of the rat collagen with 
ethylene oxide. Time and concentration were altered to no avail. Finally, 
it was found that a second treatment with the ethylene oxide resulted in 


sterility. In the primary sterilization there were four sterile samples and 
twenty-five contaminated ones. Resterilization of these contaminated samples 
resulted in twenty-four sterile samples and no contaminated ones. The con 
taminating organisms were B. subtilus, which were able to lyse the rat tail 


tendon collagen. 

When bovine collagen plates were used, the Achilles tendon was purchased 
at the market. The time of death of the animal was unknown. It was processed 
in the same manner as the rat tail tendon. There was no sterility problem. 

Keratin plates were made of human hair, unwashed, ground to a uniform 
particle size and sterilized either with ethylene oxide or by autoclave as indi- 
cated. It was suspended in the Difeo blood agar base in the same manner as 
the hide powder. 

Samples of material were taken on sterile paper points fromthe gingival 
erevices of normal persons to make up a control group and from the periodontal 
pockets of persons in an experimental group. Each sample was homogenized in 
2.5 e.e. of sterile broth to insure an even suspension of organisms. Two dilution 
series of six pour plates each were prepared from each sample. One series 
was incubated aerobically and the other anaerobically at 37° C. Anaerobiosis 
was by Brewer jar with 5 per cent CO, and 95 per cent Ho. 

The plates were incubated until the growth was well developed and 
proteolys's was indicated by a cleared area around the positive colonies (2 to 
three days). As lysis became apparent, the colonies were transferred to hide 
‘powder streak plates, where enzymatic ability was rechecked and isolations 
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were secured. Only colonies showing this lysis were studied and at least 
twenty colonies from each case (if that many were present) were subcultured. 
Separate types were selected for further study and identification. Metabolism 
studies utilized sterile solutions of the desired carbohydrate (Difeo Laboratories) 
in Baltimore Biological Trypticase agar base. The other tests followed the 
procedure suggested by the Manual of Methods for Pure Culture Study of 
Bacteria."® 
Findings and Discussion 

In the first series, cultures from forty patients were studied on aerobic 
and anaerobie blood agar base plates with hide powder. These included twenty- 
seven periodontitis, three periodontosis (a total of thirty experimental) and 
ten normal (control) patients. Under the conditions of the experiment, the 
hacteria producing an enzyme capable of digesting hide powder were found 
to belong to four genera. There was slight variation between members within 
each group. 

Group I—Genus Nocardia (Figs. 1, 2, 3, and 4). Gram-positive 
aerobic filamentous rods and cocei occurring usually as diploids. 
Coceus, 0.8 by 0.8 to 1.2 ». Rods, 0.4 by 0.8 to 16 ». When first iso- 
lated, the predominant form is diploecoecoid, but later in pure culture 
the rod forms are seen. These have been grown on slide cultures 
where they show mycelium formation with early (eighteen-hour) frag- 
mentation. The rods are often seen as tangled masses, having knobby 
ends and branches. Colonies on solid media are gray-white, smooth to 
shiny, entire, and slightly raised. Colony size varies but is usually 
punctiform at twenty-four hours. Older colonies are slightly larger 
and have a tendeney to form undulate edges. No growth oceurs under 
anaerobic conditions. Typical examples of this group were studied 
by Dr. N. M. MeClung,’®*! who found that they resembled his Group I 
organisms, 

Group II.—(Figs. 5 and 6). Gram-positive cocci occurring as 
tetrads (0.8 to 1.6 uw in diameter). These have not been positively 
identified, as they probably represent a new species of Micrococcus. 
They are encapsulated and in this respect resemble Gaffkya. They 
are proteolytie and, therefore, resemble Micrococcus pyogenes, variant 
albus. Colonies are variable in size but generally are punctiform at 
twenty-four hours. These are facultative anaerobes. 

Group III.—Gram-positive streptococcus. These have not been 
further identified. 

Group IV.—Gram-negative rods and members of the genus 
Pseudomonas. These are not further identified. 

These four groups were isolated in various combinations as indicated in 
Table I. The metabolic activities of Groups I and II are so similar as to 








Fig. 2. 


° Fig. 1.—Group I (Nocardia) showing some diploid forms and some beginning elongation. 
(Magnification, x3,000.) 


Fig. 2.—Tangled mass of Group I (Nocardia) organisms. (Magnification, 1,500.) 
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Fig. 3. 








Fig. 4. 


Fig. 3.—Mycelium of Group I (Nocardia) just before fragmentation. (Magnification, 
3,000.) 


Fig. 4.—Colony form of Group I (Nocardia). (Magnification, x2.) 
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Fig. 5. 


Fig. 5.—Group II (tetrads). The units of four appear as single organisms which tend to 
arrange themselves in a typical staphylococcal pattern. (Magnification, x<3,000.) 
Fig. 6.—Colony form of Group II (tetrads). (Magnification, x2. 
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TABLE I. ISOLATIONS From Pour PLATES oF Basic MEDIA WitH HIDE POWDER 
NUMBER + ‘ition im, arin 
OF NEGATIVE GROUP GROUP GROUP GROUPS GROUPS GROUPS 
CASES CASES I Il Ill I-II II-lI I-IV 
Periodontitis 27 2 5 13 1 4 1 1 
Periodontosis 3 0 0 2 0 1 0 0 
Normals 10 0 1 3 0 4 2 0 
Totals 40 2 6 18 1 9 3 1 





suggest closely allied or convergent organisms (Tables II and III). Colonies 
of both Groups I and II were compact units which would slide over the surface 
of the medium when touched with the wire loop. Both would also grow at 
room temperature, although growth was more rapid at 37° C. Neither produced 
gas. Hemolysis, when it occurred, was not a true beta type, as the red cell 
itself was still visible in the cleared area and as after a few days the hemolysis 
seemed to revert itself and disappear. The organisms of all groups were 
grown in pure culture studies in broth with sterile pieces of guinea pig muscle 
and bone and with small pieces of human enamel and dentine. There was no 
pulping of the musele or disintegration of bone or teeth when these were 
studied grossly. 

In order to see whether additional groups of organisms would be isolated 
if the medium was altered, cultures from a second series of eases (ten 
periodontitis patients) were studied on the basie media enriched with 1 per cent 
horse serum. A higher percentage of isolations was secured. Preliminary 
testing had revealed that, while growth was abundant on this medium, the 
amount of serum to add was critical, as 5 per cent and above inhibited the 
enzyme reaction. Human serum was tested, and in some eases it also inhibited 
the enzyme reaction. 

Ten additional cases were studied on the basic medium enriched with 1 
per cent ascites fluid. The total isolations from the basic media, serum, and 
ascites medium are given in Table IV. It ean be seen that no additional 
types of bacteria were found. 

In a further study, sucrose (5 per cent) was added to the basie medium 
and ten cases were studied. There were four negative cases and only two of 
Giroup I and five of Group II organisms were isolated. It was felt that this 
was the poorest medium utilized and it was not included in the final summary. 

In order to study pure collagen lysis, in another series rat tail collagen 
was added to the basic medium (to replace the hide powder) and eleven 
periodontitis cases, one periodontosis case, and one normal case were studied. 
No organisms were found on any of the plates which were able to lyse the 
substrate. 

All the eases produced excellent growth and no significant differences in 
the number of colonies were seen. The anaerobic plates had fewer positive 
colonies, and these, when present, were slower in developing. In all eases, they 
were facultative organisms which grew readily when transferred to aerobic 
streak plates. Total smears of the plates revealed that this medium was capable 
of supporting extensive growth. Gram-positive and -negative cocci, fusiform, 
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TABLE IV. Tora. ISOLATIONS SECURED ON VARIOUS MEDIA 








| NUMBER | TOTAL TOTAL TOTAL | 
| OF NEGATIVE GROUP GROUP GROUP 
MEDIUM | CASES | CASES I | | III 
Basie i 40 3 4 1 
Basie media with serum 
1% 1 0 
Basie media with ascites 
1% j 8 1 0 
1 


Totals 


IV 











’ 


yeast, FE. coli, lactobacilli, anaerobie Actinomyces, and others resembling morpho- 
logically the organisms under study were present, but they were all unable to 
lyse the hide powder. 

Isolates secured by other means from the periodontal pocket include 
several strains of Micrococcus pyogenes, variants albus and aureus. These were 
positive on hide powder and bovine collagen and negative on rat tail collagen. 
Two Clostridium perfringens and two C. bifermentans were isolated, and the 
rat tail collagen plate offered an excellent means of measuring their collagenase 
production, as shown in Fig. 7. These were also positive on the bovine collagen 
and hide powder. 


Fig. 7.—Collagenase activity by Clostridium perfringens on rat tail collagen plate. (Actual size.) 


The organisms were isolated from all types of cases, experimental and 
control, as indicated in Table I. Excepting for the Clostridia (isolated by 
other means), no organisms were isolated which were able to break down the 
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native rat tail eollagen plates. When they were tested on the bovine collagen 
plates, they all produced lysis. We believe that this may be due to a species 
difference in the collagen or to an alteration resulting from autolysis. 


Summary 

Hide powder plates have been developed which reveal proteolysis at this 
level by organisms from fifty-seven out of a total of sixty samples taken from 
the human oral eavity. These organisms are not able to lyse an unaltered or 
native rat tail collagen, but can lyse bovine collagen as prepared in this experi- 
ment. They were isolated from normal, periodontitis, and periodontosis patients. 
In a series from eleven patients studied on rat tail collagen plates (native 
collagen), no organisms were found which produce collagenase. Known 
producers of collagenase (Clostridia) produce varying degrees of lysis when 
erown on native collagen plates, and reveal the amount of their enzyme 
product:on. 

Under the conditions of these experiments, it is shown that collagen must 
undergo some denaturing or internal rearrangement before it is susceptible to 
breakdown by the oral flora. Correlation to a pathologic process remains un- 
explained. These proteolytic organisms could play a role in the etiology of 
periodontal disease; however, this work indicates that this influence would 
he combined with one or more factors. This is also indicated in the litera- 
ture™-! in connection with the seeming symbiotic effect in mixed cultures. 

Appreciation is expressed to Mr. W. M. Winn, University of Illinois, and Mr. N. R. 


Leach, University of Kansas City, for their photographie work. 
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Oral Medicine 


TISSUE CHANGES DURING AGING 
Maury Masser, D.D.S., M.S.,* Cuicago, ILL. 


Introduction 


HE ever-increasing life span and age of the population in the United 

States have focused attention more critically upon the problems and the 
needs of the aging person. Disease patterns in the aged differ from those in 
children or in young adults and need to be treated differently because each 
age period brings with it marked changes in metabolic processes, vitality of 
cells, endocrine balance, dietary patterns, and mental processes. The pedia- 
trician has learned that he must first understand the characteristics of normal 
growth and development before he can hope to understand fully the clinical 
characteristics of diseases in childhood and their effects on the growing or- 
ganism. The geriatrician similarly has learned that he must study the tissue 
changes and psychologic processes incident to normal involution and senes- 
cence before he can cope with the problems and the peculiarities of diseases 
in the patient past 50.? 

The dentist (generally, the prosthodontist) dealing with the aged person 
also must understand the fundamental physical, mental, and metabolic changes 
that oceur during aging in order to render a more complete and intelligent 
dental service to his patient. A dental student can be taught in one or two- 
years to construct a partial or full denture. The biologic background required 
to fit the prosthesis to living tissues requires further study. Finally, the 
psychologic understanding that must go with the technical ‘skill and biologic 
knowledge needed to fit the denture to the patient’s individual oral tissues and 
emotional makeup requires additional years of study and experience. Until 
recently, such understanding and knowledge could be attained only through 
long clinical experience. But, as the science of gerontology clarifies the dif- 
ferent facets of the aging process, the task of the gerodontist becomes easier. 


Statement of the Problem.—The geriatric patient presents many oral com- 
plaints peeuliar to and characteristic of aging tissues. It is sometimes difficult 
to decide whether these complaints are the result of normal tissue changes 
endocrine or nutritional deficiencies, or are psychic in origin. 


, 


Read before the twelfth annual meeting of the American Institute of Dental 
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Prosthetic failures still occur in the geriatric patient, in spite of remark- 
aspects of prosthodontics. There is good evi- 
group, prosthetic failures are more often the 
It is axiomatie that 


able advances in the technical 
dence to suggest that, in this 
result of tissue deficiencies than technical deficiencies. 
the best denture is no better than the tissues which bear it. 

The purpose of this article is to present briefly the clinical characteristies 
of aging and the deficiency states most often seen in the geriatrie patient, and 
to correlate these changes with some of the dental problems that the prostho- 


dontist and general practitioner encounter in these patients. 


Physical Changes During Aging 
Table I outlines a few of the physical (clinical) changes that occur during 
These have been described in detail by Thewlis,’’ Boas,? Cowdry,* 


aging. 
The majority of these changes result from a progres- 


Stieglitz,!° and others. 
sive decrease in the metabolic activity of cells concomitant with dehydration. 
This, in turn, leads to a characteristic decrease in the funetion of all cells, 
tissues, and organs. 

As one grows older, the eyes appear sunken, the sclera is dry and wrinkled, 
and the eyes are often bloodshot, with accumulations of desquamated epi- 
thelial cells gathered near the cornea (Bitot’s spots). Photophobia and night 
blindness are common, so that driving at night becomes unpleasant and haz- 
ardous. In the young, these changes would indicate a vitamin A deficiency. 
In facet, a relative vitamin A deficiency is often found in elderly persons, espe- 
cially those addicted to mineral oil for ‘‘constipation.” 

Farsightedness increases with age as the elasticity of the lens and ciliary 


muscles decreases. When one begins to read a newspaper at arm’s length, age 


is creeping on (Table 1). 

Loss of sensitivity to high tones is normal as one grows older. 
voice of the man is therefore more easily heard by the aged than the high- 
The elderly person often fails to hear 


The bass 


pitched voices of women and children. 
the high-pitched ringing of the telephone but hears footsteps clearly. 


The skin becomes dry and wrinkled. The surface capillaries become less 


prominent but the veins stand out, the keratinized layer of epithelium is 


thicker, and subeutaneous fat disappears. Sweat and sebaceous glands 


The pink, firm skin of youth gives way to the dry and wrinkled skin 


atrophy. 
The ‘“‘liver spots” noted on 


of age. Ilyperkeratotiec areas become evident. 
grandmother’s hands and face are, in fact, pigmented keratotie spots. 
Other clinical manifestations of aging are indicated in Table I. 


Stress and Healing.—The reaction to stress and the process of healing 
change markedly in the elderly patient. The slower metabolic rate and dimin- 
ished function of all cells, tissues, and organs result in impaired homeostasis. 
Elderly persons cannot tolerate extremes of heat or cold or adjust to sudden 
The loss of reserves is seen in the lowered resistance to 


museular demands. 
infection and slower convalescence after surgery. Healing in the aged is typi- 


eally fibrotic, often with scarring. 
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TABLE I. PHYSICAL CHANGES DURING AGING 





External 





Progressive dehydration of tissues with shift of water from intracellular 
to extracellular compartment. 

Results in loss of weight, loss of stature and bowing, dehydration, and 
atrophy of skin and mucosa. Progressive fibrosis of all tissues and organs. 


General: 


Eyes: Lids become thin, wrinkled, and pouched. Eyes sunken due to loss of 

orbital fat (enophthalmos). 

Cornea shows arcus senilis. 

Presbyopia and loss of accommodation due to decreased elasticity of lens 
and ciliary muscle most characteristic. High correlation between age of 
onset of presbyopia and longevity. 

Ears Gradual loss of heading acuity, especially in higher frequencies, due to 
simple atrophy of nerve cells in basal coil of cochlea. 

Skin: Wrinkles from degeneration of elastic fibers, muscle fibers, and subcutane- 
ous fat. Dryness and roughness due to gradual atrophy of sweat and 
sebaceous glands. 

Epithelium becomes thinner, revealing underlying blood vessels. 

Pigmented spots (senile freckles) on back of hand and face (senile kera- 
toses). Tiny atrophic white spots and small clusters of bright red dilated 
capillaries (senile angiomas). 

Hair: Onset of graying and baldness due to hereditary factors as well as age. 


Hair of nose, ears, and eyebrows becomes thick and bristly. 
In women, hair appears in the upper lip and chin. 


Diminished activity of epithelium in all secretory glands. 
Diminished secretion of saliva, tears, and all gastrointestinal giands, sweat 
and sebaceous glands. Atrophy of lacteal glands in women. 


Secretory glands: 


Gonads: Menopause in women, 


Genitourinary: Nocturnal polyuria and prostatic hypertrophy in men common, 

Physical stress: Impaired homeostasis. Cannot tolerate extremes of heat or cold, heart 
loads, muscular strain. Traumatic arthritides common. 
Healing becomes slowed. Resistance to infection decreases due to atrophy 
of glands, slower metabolic functions, and common nutritional deficiencies. 


Internal 


Vascular system: Progressive rise in systolic blood pressure. Diastolic pressure unaltered, 
due to loss of elasticity and rigidity of walls of aorta and large arteries. 


Blood: Red cell count and hemoglobin slightly decreased due to reduced activity 
of bone marrow and increased fragility of red cells. Anemias common in 
women. 

Stomach: Hunger contractions decrease and become feebler. Quiescent periods longer. 
Lessened stimulus to eating. 


Constipation and gas accumulation due to hypotonic musculature. May 
lead to bizarre dietary fads in attempt to correct gastrointestinal distress, 


G. I. traet: 








The reaction of tissues to chronic irritation also changes. An atrophic 
reaction oceurs, rather than a productive reaction. For example, the charac- 
teristic reaction of the gingivae to chronic irritation in the adolescent is inflam- 
matory, followed by hypertrophy and often by hyperplasia. In the aged, 
chronic irritation usually results in atrophy and recession of the gingivae. 
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Endogenous Deficiencies.—The aged are plagued by a host of endogenous 
deficiencies. Some are the result of the diminished functions of various 
glandular systems. 

Diminished pancreatic function makes the aged susceptible to diabetes. 
Diminished liver function leads to inefficient metabolism of fats and choles- 
terol, while diminished kidney function makes uremia a constant threat to 
the aged (Table II). 


TABLE II. METABOLIC CHANGES DURING AGING 








Basal metabolic rate: Decreased (10 per cent at age 60, 25 per cent during senescence). 


Gastric acidity: Gradually decreases from age 20. Hypochlorhydria common at age 
50. Results in diminished absorption of calcium and vitamin C. 


Fasting blood sugar: Slightly elevated due to increase in renal threshold of sugar excretion. 
Liver: Hepatic functions decrease with age. Glycogen content decreases. Im- 
paired cholesterol metabolism leading to arteriosclerosis. Bile secre- 


tion diminishes. 


Pancreas: Pancreatic functions decrease with age. Susceptibility to diabetes 
increases, 


Gonads: Decrease in secretion of estrogens and androgens with disturbances in 
protein metabolism. 


Genitourinary: Renal functions decrease. 





Endogenous nutritional deficiencies also occur as a result of impaired 
secretions and metabolic functions, but more often as a result of impaired 
absorption. 


Nutritional Deficiencies.—Perhaps most important, from the dental view- 
point, is the frequency of moderate and severe dietary and nutritional defi- 
ciency states (Table III). Endogenous or conditioned nutritional deficiencies 
are common. Gastric acidity begins to decrease at the age of 20, so that hypo- 
chlorhydria is common, especially in women, at the age of 50. Since both 
calcium and vitamin C require a strongly acid environment for optimal ab- 
sorption, calcium and vitamin C deficiencies are common in the elderly woman 
(Table IIT). 

Caleium deficiencies are evidenced in the frequent finding of asteoporosis 
and a negative calcium balance in the aged. These are especially prevalent 
in the postmenopausal woman.' The failure of fractures to heal is a common 
geriatric problem. 

The vitamin C deficiency is evidenced after surgical procedures as a de- 
creased rate of wound healing. Supplements of ascorbic acid before and after 
surgery aften promote wound healing dramatically. 

Diminished liver function results in a poor utilization of proteins and the 
B complex of vitamins, with the result that the clinical picture of pellagra is 
often seen in the aged. Atrophie glossitis, angular cheilosis, dermatitis, cor- 
neal vascularizations, anorexia, and depression neuroses are seen so often in 
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TABLE III. GERIATRIC DIET AND NUTRITION 








Malnutrition: 


Dehydration: 


Caloric Intake: 


Calcium balance: 


Vitamin C: 


Vitamin B complex: 


Vitamin A: 


Proteins: 


Very common due to: 
1. Dietary fads. 
2. Loss of teeth and unserviceable dentures so that only a soft 
sarbohydrate diet can be managed. 
3. Limited budgets. 
4, Anxiety, insecurity, and intertrial conflicts. 


Shift of water from cells to extracellular spaces. 

Dx: Thirst. Dryness of skin and mucous membranes. In ex- 

treme cases, apathy, confusion, and sticky skin. 

Rx: Increase water intake. Decrease salt intake. 
‘*The obese die young.’’ 
Reduce fat intake to limit fatty degeneration of liver and cholesterol 
deposition in walls of arteries leading to arteriosclerosis (10 to 15 
per cent of total calories). 
Twenty to 25 per cent of calories should be derived from proteins. 
Limit carbohydrate intake to compensate for decreased pancreatic 
function. Starch intake should be greater than sugars. 


Calcium intake is usually deficient (‘‘milk is for babies’’). 

Diminished gastric acidity greatly reduces calcium absorption. De- 
creased activity, especially if abrupt (as after accidents or ailments), 
results in negative calcium balance. Evidenced as osteoporosis. Espe- 
cially prevalent in postmenopausal women (Albright, 1940). 

Dx: Codfish vertebrae, spinal pains, humpbacked shortness, re- 
duced activity, increased osteoporosis. 

Rx: Increase intake of milk and milk products, plus vitamin D 
(400 to 1,000 units daily). Milk in acidulated form espe- 
cially valuable to compensate for low gastric acidity, to 
soften the curd and promote digestion, and to increase 
solubility of calcium salts. 


Absorption deficient due to decreased gastric acidity. 
Dx: Decreased rate of connective tissue response and wound 
healing. 
Rx: Increase intake to 150 mg. daily. 


Low estrogenic level plus diminished liver function results in failure 
to utilize the B complex of vitamins (endogenous deficiency). Clinical 
evidence of mild to moderate degrees of niacin, riboflavin, and thia- 
mine deficiency is common. 

Dx: Pellagrous glossitis, dermatitis, angular cheilosis, corneal 
vascularizations, depression neurosis, anorexia, paresthesias, 
and many other signs and symptoms characteristic of en- 
dogenous B complex deficiency states. 

Rx: Very high doses of niacin (150 mg.) and thiamine (50 mg.), 
with increased intake of meat proteins. 


Tends to be low because of lower fat intake. Especially prevalent in 
women addicted to mineral oil. 
Dx: Dry folliculosis, Bitot spots, night blindness. 
Rx: Increase milk intake, butter, fortified oleo, and vitamin A 
supplements. 


Iron-deficient anemias very common. 
Dx: Weakness and fatigue; pallor (waxy). 
Rx: Increase intake of meats (liver) plus iron supplements. 


Perhaps the most important deficiency in the aged, due to high cost 
and difficulty in mastication. 
Dx: Lowered antibody production and resistance to infection. 
Anemia. Loss of muscle tissue. 
Rx: — intake ef meat proteins to 1 Gm. per kilogram per 
ay. 
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the aged that one tends to refer to these as "signs of aging.” However, the 
remarkable response of the aging patient to increased intake of proteins and 
vitamin B complex indicates that these signs and symptoms are the result of 
deficiency states and not necessarily the inevitable product of aging. Correc- 
tion of these deficiencies by the geriatrician helps the patient grow old grad- 
ually and remain vigorous even beyond the traditional ‘‘three score and ten.” 

Exogenous dietary deficiencies are also seen in elderly people. Some of 
these arise because they are prone to dietary fads. They seek, subconsciously, 
for the magic formula to alleviate their aches and pains and to bring back the 
flush of youth. They are eager customers for every new nostrum and tonic. 
Many become followers of nature cults and seek rejuvenation in natural foods 
or special diets. Such diets are usually poorly balanced when promoted en 
masse by faddists, but special diets can be quite beneficial when applied intelli- 
gently to the individual needs of the patient by trained nutritionists. 

The majority of exogenous deficiencies arise because of limitations in 
budget and an inadequate masticatory apparatus. This combination of little 
money and no teeth leads inevitably to a soft, mushy diet high in earbohy- 
drates and low in proteins. The elderly lady living on a small pension and 
eating with ili-fitting dentures made thirty years ago is almost always re- 
juvenated by better-fitting dentures and a diet rich in proteins. Muscular 
wasting, anemia, and fatigue become arrested and resistance to infection is 
significantly improved. 

Iron-deficient (hypochromic) anemia plus the waxy pallor and fatigue 
that accompany it, is so common in the postmenopausal woman as to be re- 
ferred to as ‘‘normal.” However, it has been shown that anemia in the post- 
menopausal woman is no more normal than anemia in the adolescent men- 
archeal girl. Both ean be helped toward optima] healthful activity by ap- 
propriate therapy (Table III). 

The classic signs of vitamin A deficiency are often noted in the geriatric 
patient. Dry hyperkeratotie folliculosis of the skin, Bitot spots, and night 
blindness are common. These may result from the low intake of fats. Fats, 
especially as fried foods, cause intestinal upsets in the aged because of dimin- 
ished bile secretion. Vitamin A deficiency is seen especially prominently in 
mineral oil addicts, since mineral oil prevents absorption of vitamin A. 

Perhaps the most important dietary deficiency encountered in the aged is 
the deficiency in protein intake because of its high cost and difficulty in masti- 
cation. Almost all geriatric patients are benefited by an increase in dietary 
proteins in the form of meats (Table III). A set of efficient dentures with 
which to masticate properly helps considerably. 


Psychologic Changes During Aging 
One of the important advances in recent years is the realization that there 
is a human being attached to the teeth we are treating—a person with feelings 
and emotions which determine the success or failure of dental procedures just 
as often as the practitioner’s skills. It is impossible to place an ideal amalgam 
‘restoration in the tooth of a child who is terror stricken and fighting. A full 
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lenture of perfeet technical construction may be rejected or worn only ocea- 
sionally if the patient is tense and beset by emotional problems. 

The pedodontist and the gerodontist are especially sensitive to the psycho- 
ogic problems that come with every patient, since so often the ultimate success 
or failure of even simple dental procedures depends as much upon their ability 
to “size up” and “manage” the patient as it does upon their technical skill. 

It is not possible, at this time, to delve deeply into the many factors re- 
sponsible for the mental and emotional changes that occur during aging. A 
few are outlined in Table IV. The prosthodontist would increase his aware- 
ness and gain greater insight into many of the problems presented by the 
veriatric patient if he were to study the many interesting psychologic changes 
recently uncovered by the gerontologists and described so well in almost every 
recent text on geriatrics. 


TABLE IV. PSYCHOLOGIC CHANGES DURING AGING 








Alterations of personality are part of normal aging. These are quantitative rather 
than qualitative in nature, in that personality characteristics and emotional patterns 
seen in the young become exaggerated during old age.16 


-arsimonious youth —————————— Old miser 
Young egoist —_—_——— Old bigot 
Complainer - — Hypochondriae 
Generous adult —_——_—— Foolish old man 


Insecurity: Very common due to loss of income, rejection by family and society, feeling of 
uselessness, Purposeless existence leads to mental breakdown. 

Dx: Worry over health and money; feeling lonely; suspicious attitude; 
narrowing of interest, with introspection; loss of interest in activities; 
increased interest in bodily sensations; conservatism; overtalkative- 
ness, especially of the past; inability to adjust to changes; hoarding 
of trivia, 

Give responsibilities commensurate with ability. 
Utilize special skills and experiences. 


Depression: Due to limitations in physical powers and in physical appearance. Men be- 
come more seclusive and wish to be left alone. Involutional melancholia and 
paranoiac tendencies are common. 





Many clinical symptoms are based upon the mental and emotional upheav- 
als through which every aging person must go. The loss of income, lessened 
security, and the loneliness when home or spouse is gone lead to a variety of 
psychosomatic complaints. The intelligent practitioner soon learns to dis- 
tinguish between the complaint based on diminished tissue function and the 
exaggerations based on fear and unhappiness. 

Responsibilities commensurate with ability and the feeling of being 
needed are as essential to normal aging as love, the sense of being wanted, and 
responsibilities are to normal mental and emotional growth in children. 


Oral Manifestations of Aging 


The oral tissues, like the tissues in’ other parts of the body, change 
markedly as the patient grows older. There is, of course, a wearing down of 
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the teeth, the rate depending on the character of the occlusion, the muscular 
pattern and, above all, the abrasiveness of the diet (Table V). 

More important, the periodontal structures (the gingivae, alveolar bone, 
periodontal membrane, and probably also the cementum) undergo typical 
fibrotic changes. The various cells become less active. The osteoblasts and 
fibroblasts are able to repair the wear and tear of daily function less rapidly 
and less completely, with the result that as age advances the periodontium 
becomes atrophic. And, because the periodontium is subject to greater trauma 
and more injuries than other tissues of the body (including the joints), 
atrophy is seen earlier in these tissues than elsewhere. Most loss of teeth 
during middle age is the result of degenerative changes in the periodontium. 


TABLE V. ORAL MANIFESTATIONS OF AGING 











Loss of teeth: Due primarily to degeneration of periodontal structures, 
Attrition: Rate is directly influenced by physical character of the diet. 
Oral mucosa: Loss of elasticity with dryness and atrophy. Tendency to hyperkeratosis. 


Gingivae: Loss-of stippling. Satiny or edematous appearance. 
Keratinized layer thin or absent. 
Tissue friable and easily injured. 


Saliva: Diminished function of salivary glands with relative or absolute xerostomia 
due to atrophy of cells lining the intermediate ducts. 
Xerostomia results in abnormal taste sensations and stomatodynia. 


Tongue: Atrophic glossitis, probably due to concurrent B complex vitamin deficiency 
states. 


Lips: Angular cheilosis is very common and probably related to concurrent vitamin 
B deficiency and close-bite. 
Cheilitis and purse-string mouth due to dehydration. 





It is not uncommon to find the patient edentulous before the age of 40 because 
of progressive atrophy of the periodontal tissues (usually with secondary in- 
feetion). 

The attached gingivae lose their stippled appearance and become edematous 
and smooth. The buceal mucosa is dry, inelastic, and often wrinkled (Table V). 

Most characteristic are the smooth, atrophic tongue and angular cheilosis. 
Abnormal taste sensations and burning sensations are common and probably 
are due to progressive atrophy of the taste buds, hastened by concomitant de- 
hydration, iron deficiency and, above all, vitamin B complex deficiencies. 
Clinical signs of mild to moderate vitamin B deficiency states are so common 
in the aged as to be regarded as ‘“‘normal.” As a result, the oral symptoms of 
vitamin B complex deficiencies (atrophic glossitis, glossodynia, angular cheilo- 
sis, cheilitis, and so forth) are frequently considered to be the result of dimin- 
ished vertical dimension and poor oral prostheses when, in fact, the latter 
merely aggravate the clinical manifestations of the basic deficiency state. This 
‘ thesis is supported by the fact that the clinical symptoms cited above are 
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ereatly alleviated by massive doses of vitamin B complex, although they do 
not disappear entirely unless there is a concomitant reduction in carbohydrate 


intake and an increase in proteins. 


Dental Problems in the Aged 


The most common oral complaints result from the fact that the aged 
mucosa is friable and easily injured. Traumatic ulcers under new or even old 
dentures are a constant concern to the patient and the dentist. This is prob- 
ably the most frequent direct cause of the patient’s inability to tolerate the 
prosthesis, 

Tissue friability arises from three distinct sources. The shift in water 
balance from the intracellular to the extracellular compartment, plus dimin- 
ished kidney function, results in a progressive dehydration of the oral mu- 
cosa. This is aggravated by a progressive thinning of the epithelial layer as 
age advances. Since the mucosa, especially at the transitional borders, is not 
covered with a layer of keratinized cells, the thinning of the epithelium leaves 
the tissue vulnerable to even mild stresses. 

Finally, the cells are nutritionally deficient. Even under the best cireum- 
stances in the aged, these cells do not enjoy the optimal nourishment and the 
vitality of youthful cells. And, since deficiencies in the nutrition of the cells 
are the rule rather than the exception, the following things result: reduced me- 
tabolism of these cells due to vitamin B deficiency, reduced cohesiveness and 
integrity of the epithelial layer due to vitamin A deficiency, and poorly dif- 
ferentiated connective tissue cells and fibers due to vitamin C deficiency. The 
clinical result is that the epithelium tears easily and the connective ticsue 
heals slowly. Canker sores, traumatic ulcers, and angular cheilosis are found 
frequently under mild stress, or even when stress is not apparent. 

Abnormal] taste and burning sensations in the mouth are another frequent 
complaint (Table VI). Eighty per cent of postmenopausal women complain 
of these symptoms at one time or another. These symptoms may be related to 
low estrogenic levels and vitamin B complex deficiencies.’” 

Calcium deficiencies and even negative calcium balanee are common in 
elderly persons. Such a patient cannot be expected to maintain normal bone 
metabolism and structure, with the result that osteoporosis occurs in stress- 
bearing areas such as the vertebrae. Osteoporosis also occurs in the mandible 
and maxillae. However, further study is necessary to determine whether this 
is related to negative calcium balance or lack of function, or both. The rela- 
tionship between negative calcium balance and alveolar bone resorption also 
merits closer study in view of the increased incidence of horizontal and ver- 
tical alveolar bone resorption as age increases. The rapid ridge resorption 
seen in some patients under what appears to be excellent prosthesis (and often 
when no prosthesis is present) also suggests the presence of some systemic 
factor, such as negative calcium balance. The relationship between excessive 
alveolar bone and ridge resorption and negative calcium balance merits seri- 
ous consideration by the gerodontist. 
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Delayed healing of extraction wounds, with excessive and painful post- 
operative swelling, may be related to the relative or absolute vitamin C de- 
ficiency so often found in the aged. A number of reports indicate that high 
doses of ascorbic acid (150 to 200 mg. per day) before and after surgical pro- 
cedures promotes healing and seems to reduce the incidence of postoperative 
swelling, pain, and infection. In more recent reports, additions of amino acids 


have been stressed. 


TABLE VI. DENTAL PROBLEMS IN THE AGED 








Due to thin atrophic epithelial covering with diminished resistance of the 
underlying connective tissue. Evidenced as a tendency to painful trau- 
matic ulcers and recurrent aphthae after mild stress or minor irritations. 
Angular cheilosis probably related to relative riboflavin deficiency, 


Tissue friability: 


Abnormal taste 
sensations and 


stomatodynia: Burning sensations in the tongue, persistent sour or metallic taste, and 


atrophic glossitis. Probably related to concurrent vitamin B complex 
and estrogen deficiencies. Often relieved by high vitamin B intake plus 
increased intake of meat proteins. 


Postmenopausal 
osteoporosis: Evidenced early in vertebrae. May be related to excessive alveolar ridge 


resorptions. 


Excessive bone 
resorption: Excessive or rapid vertical or horizontal alveolar bone resorption leading 
; to periodontal diseases. Rapid and excessive ridge resorption under full 


dentures. Relation to negative calcium balance is suggested. 


Delayed wound 


healing: Postextraction wound healing often delayed with tendency to intercur- 


rent infections. Often prevented by vitamin C therapy (200 mg. per day 
before and after surgery). Also related to protein deficiency states. 
Careful preparation for surgery is mandatory in the aged. 


Fungal infections: Overgrowth of Candida albicans common, especially under full dentures 
and on tongue. 


Causalgia: Causalgic pain in edentulous area from which a painful tooth was ex- 
tracted years ago is common and characteristic of the aged. Often re- 
lated to emotional disturbances, 


Vague fears and 
pains: Characteristic of the insecure at any age level. 
Exaggerated in the aged. 
Rx: Patience, understanding, and empathy. 





Overgrowth of Candida albicans (thrush) is relatively common in the aged, 
especially under full dentures and in those patients with clinical signs of vita- 
min B deficiencies. 

Causalgia, pain in an edentulous area from which a painful tooth was ex- 
tracted some years ago, is not uncommon in the aged. Many flap operations 
and bone scrapings have been done to alleviate these characteristic pains 
(which become intensified with time), especially when these interfere with the 
wearing of dentures. Causalgias may be referred to facial areas and diag- 
nosed as atypical facial neuralgias. Very characteristically, causalgias are 
often related to emotional disturbances. For this reason, treatment is often 
difficult. 
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Finally, we are confronted with the vague pains and fears characteristic 
of the inseeure at any age level. These are exaggerated in the aged. These 
require patience and understanding—and, above all, empathy—on the part of 
the gerodontist. These persons can be helped considerably by those who un- 
derstand the problems of aging and are willing to grapple with them. 


Prosthetic Failures in the Postmenopausal Woman 


Tissue deficiencies are seen more often in the postmenopausal woman be- 
cause of the marked metabolic and endocrine upsets which occur frequently 
during the climacteric. It is significant, therefore, that most of the gerodontic 
problems discussed in the previous section (including prosthetic failures) are 
encountered frequently and in a more severe form in the postmenopausal 


woman, 

The climacteric ushers in a number of endocrine changes, metabolic dis- 
turbances, and emotional upsets, all of which combine to make the ‘‘change of 
life” a traumatic experience. Prosthetic failures during this period must be 
assessed carefully. In many instances, grossly evident tissue deficiencies are 
present. These can be corrected by judicious dietary adjustments and vitamin 
supplements (especially the B complex of vitamins) or by referral to a com- 
petent gynecologist for hormone therapy. 

In other cases, the tissue deficiencies may be relatively mild and unim- 
portant, but greatly exaggerated by the emotionally disturbed patient. It is 
not a simple matter, therefore, to distinguish which is the basic cause of the 
inability to wear the prosthesis. A complete inventory of (1) the prosthesis 
itself, (2) the integrity of the oral tissues, and (3) the physical and emotional 
status of the patient must be undertaken before judgment can be made. Pros- 
thetic failures in the postmenopausal woman may be due to inadequacies in 
the denture, tissue deficiencies, emotional disturbances, or all three combined. 
In view of the recent improvements in impression materials and impression 
techniques, the development of more accurate anatomie articulators, excellent 
denture base material, scientifically designed artificial teeth, and care given 
today to vertical dimension and balancing the bite, it would seem that one 
should look for tissue deficiencies and emotional factors more carefully than 
for technical defects when prosthetic failures do occur in this age group. 

In a series of more than 100 postmenopausal women with oral complaints 
including abnormal taste sensations, glossodynia, recurrent aphthosis, and 
inability to wear full or partial prostheses, it was found that 60 per cent re- 
sponded satisfactorily to dietary corrections and vitamin supplements, 35 per 
cent responded well to estrogenic therapy, and 5 per cent required psychiatric 
help. 

Summary and Conclusions 


Dental care for the aging patient (gerodontics) presents a number of 
problems not encountered in younger age groups. Most of these result from 
tissue changes that occur during aging. The gerodontist, especially the pros- 
thodontist, is in a strategic position to evaluate and correct many of the die- 
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tary and nutritional deficiencies that promote premature aging of tissues. In 
particular, the gerodontist is in a position to reduce the number of prosthetic 
failures in the aging patient by a thorough understanding of the various physi- 
cal, metabolic, and endocrine changes that occur during this period, as well 
as the dietary and nutritional deficiencies and the emotional disturbances that 
characterize the aged. Geriatric patients ean be helped toward optimal health 
and happiness by those who are willing to study their problems. 
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Oral Pathology 


MELANOTIC AMELOBLASTOMA 


Ricuarp W. Tiecke, D.D.S., M.S.,* Cuicago, ILL., AND 
JosePH L. Bernier, D.D.S., M.S.,** Wasuinaton, D. C. 


HE first report of a case of pigmented anlage tumor in the oral region was 

published by Mummery and Pitts' in 1925 as ‘‘A Melanotie Epithelial 
Odontome in a Child.’’ Subsequently, six similar cases have been recorded 
in the literature as either melanotic adamantinomas (melano-ameloblastomas ) 
or retinal anlage tumors. 

It is our purpose to review these seven cases, to report six others from 
the Armed Forces Institute of Pathology, and to discuss the matter of their 
histogenesis in relation to odontogenesis. 

The tumor described by Mummery and Pitts' occurred in the anterior 
maxilla of a female child, 544 months of age, and was removed by a conserva- 
tive surgical procedure. It had not recurred four years later. It was de- 
scribed as containing numerous cystlike cavities occupied by masses of cells 
with small round nuclei. Clumps and strands of large epithelial cells traversed 
the connective tissue in every direction. The following statement by Mum- 
mery and Pitts is of particular importance: ‘‘We also find a curious appear- 
ance like a tooth-band with downgrowths of epithelial buds resembling enamel 
organs. The resemblance is so close that it is difficult not to believe that we 
have here an aberrant tooth-band, though not necessarily the tooth-band 
proper, with a series of aberrant tooth-buds. From this part of the tumor it 
is possible to trace the gradual development of alveoli of varying sizes, many 
of which are lined with epithelial cells and are often so crowded with cells 
as to appear solid. This suggests that the tumor originated in this region, 
which still retains the characters of the primitive dental epithelium and that 
subsequently it assumed the characteristic appearance associated with multi- 
locular disease.’’ Other significant observations were that the tumor con- 
tained several calcified bodies; one large body resembled the crown of an in- 
cisor tooth and microscopic examination revealed that it was composed chiefly 
of enamel. 

*Associate Professor, Pathology, Northwestern University Dental School. 

**Chief, Oral Pathology Branch, Armed Forces Institute of Pathology. 
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A second ease, designated melanotic adamantinoma, was reported by 
Wass? in 1948. The tumor arose in the mandible of a 5-month-old girl. It 
too was removed by a conservative operation. This case was followed for 
only two months, but in that time there was no evidence of recurrence. The 
tumor consisted of nests of solid masses of epithelial cells, predominantly of 
basal-cell morphology, embedded in a dense fibrous stroma. The surface epi- 
thelium extended deeply, where it became pleomorphic, merging into typical 
basal-cell strands and forming alveoli with clear central spaces surrounded by 
single-layered cubical cells with abundant cytoplasm containing granules of 
brown or black pigment that Wass believed to be melanin. The melanin- 
containing epithelium appeared to merge into the solid basal-cell type. There 
were foci in which the cells were stellate and resembled ameloblasts. Wass 
considered his case to be identical in all respects with that of Mummery and 
Pitts. 

A third case, reported by Field, Ackerman, and Kannerstein,* is recorded 
as a melanotie tumor of the maxilla in a 6-week-old white girl. The tumor 
was resected and there was no recurrence when the baby was examined at 
the age of 6 months. This tumor contained irregular clumps and columns of 
small, apparently neoplastic cells in a prominent fibrillar stroma. No actual 
pattern or organoid formation was apparent. Two types of cells, one slightly 
larger than the other, contained pigment having the characteristics of melanin. 
No eysts were found, but ecleftlike spaces were seen, some seemingly lined by 
pigmented cells. According to these authors, the histologic features, except 
for the pigmentation, did not resemble those in the cases described by Mum- 
mery and Pitts or Halpert and Patzer; a more organized structure was de- 
seribed in the two earlier cases than was seen in this case. Beeause of the 
lack of differential features of the tumor, Field and associates’ preferred to 
make no dogmatic statement as to its histogenesis. 

On the basis of the photomicrographs from the three reports cited, we 
suggest that perhaps the areas referred to as ‘‘slits’’ by Mummery and Pitts, 
‘*spaces’’ by Halpert and Patzer, and ‘‘clefts’’ (artefacts) by Field and as- 
sociates are the same and that, therefore, these tumors do resemble one another 
in this respect also. 

The first case classified as a retinal anlage tumor was reported by Halpert 
and Patzer.* It occurred in the maxilla of a 6-month-old white girl and was 
removed by a conservative operation. There was no recurrence eight months 
later. Histologically, spaces of various size were seen to be lined with ecu- 
boidal cells containing brown or dark brown granules that frequently ob- 
seured the nucleus. The authors stated that in occasional lumina there were 
coarse infoldings resembling the ciliary processes of the eye, and that in inti- 
mate contact with the lumina and also elsewhere there were sheets and nests 
of deeply stained round or oval nuclei with practically no cytoplasm and some 
fibrils. They had no doubt that the principal component of the neoplasm was 
derived from cells of retinal anlage. 
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The fifth case was recorded as a retinal anlage tumor by Clarke and 
Parsons.’ The site of the lesion was in the skull of a 9-month-old white boy. 
The patient showed no evidence of recurrence fourteen months after removal 
of the tumor. The microscopic description and photomicrographs, in our 
opinion, parallel those of the six other cases in the literature. The authors 
suggested the term ‘‘pigmented retinoblastomas’’ for these tumors. 

The sixth ease, also designated retinal anlage tumor, was reported by 
Martin and Foote.* It oeeurred in the maxilla of a 4-month-old white girl. 
This patient was followed for almost eight years after removal of the tumor 
without signs of recurrence. The authors expressed the view that their case 
and those deseribed by Clarke and Parsons’ and Halpert and Patzer* repre- 
sent the same type of tumor. They interpreted the small, deep-staining cells 
as neurocytes, and observed that the pigmented cells were generally cuboidal 
hut showed considerable variation. They were impressed by the great num- 
her of spindle cells which, they concluded, were an integral component of the 
tumor. These cells, in many areas, merged almost imperceptibly with altered 
forms of the euboidal pigment-bearing cells. They suggested that the spindle 
cells might represent an effort at differentiation toward smooth muscle, re- 
calling the origin of the muscles of the iris from cells split off from the primi- 
tive external pigmented layer of the optic eup. 

The seventh reported case has been placed in the category of retinal an- 
lage tumors by Shafer and Frissell.’ They reviewed all the cases in the 
literature and observed that those classified as melano-ameloblastoma possess 
a number of characteristics in common with those regarded as retinal anlage 
tumors. Their patient was a 4-month-old white girl with the lesion in the 
anterior maxilla. After surgical removal of the tumor, no recurrence was seen 
in a follow-up period of five and one-half years. According to their descrip- 
tion, the tumor eells were arranged as alveoli which were extremely irregular 
in size and shape and, in many instances, were partially lined by irregular, 
slightly flattened, cuboidal cells. 

The six eases that follow are presented for the first time in a published 
report. Clinical findings are catalogued in Tables I and II, in conjunction 
with those of the seven eases in the literature. 

Three of the six tumors were in girls and three were in boys. All pa- 
tients were less than 1 year of age and five were under 6 months. In four 
patients the tumor was in the maxilla, and in two it was in the mandible. All 
were treated surgically and one was treated by a combination of excision and 
radiation. The shortest duration of follow-up is one year; most of the cases 
were followed for two years or longer. Recurrences occurred in two patients; 
in both eases, recurrence came two years after the first removal of the tumor. 
In one, a second operation was performed, and an additional follow-up period 
of two years revealed no reeurrence. The second case was lost to follow-up. 

From Table I, it is seen that nine of the thirteen tumors occurred in girls; 
all patients were under 1 year of age; ten were Caucasian and the race of 
three was unknown. Of the thirteen tumors, nine were located in the maxilla, 
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TABLE I 








LOCATION OF 
TUMOR 


Mandible 
Mandible 
Maxilla 
Maxilla 
Maxilla 
Maxilla 
Maxilla 
Mandible 
Ww Maxilla 
W Maxilla 
WwW Skull 
Maxilla 
———... 


AGE (IN 
MONTHS ) 


SOURCE OF CASES 
Case 1 AFIP Ace. 
AFIP 
AFIP 
AFIP 
Case 5 AFIP 
6 AFIP 





90418 


Aee. 205621 


Case 2 
Ace. 234723 
Ace. 
Ace. 
Ace, 


Case 3 
Case 298546 
591055 
Case 605574 
Mummery and Pitts! 

Wass? 

Field and associates 
Halpert and Patzer4 
Clarke and Parsons5 
Martin and Footeé Ww 


Shafer and Frissell? W 





three in the mandible, and one in the skull. Surgical removal was performed 


in all instances. Radiation was used in combination with resection in one 


The patients were first seen from two weeks to four and one-half months 


case, 
after onset of symptoms (Table IT). 


TABLE IT 


| DURATION OF 
SYMPTOMS 





TYPE OF 
TREATMENT 











SOURCE OF CASES FOLLOW-UP TIME RECURRENCE 





Case 1 


Case 2 


Case 5 


Case 6 

Mummery and Pitts! 
Wass2 

Field and associates 
Halpert and Patzer# 
Clarke and Parsons5 
Martin and Footeé 


Shafer and Frissell7 


Surgical 


Surgical 


Surgical 


Surgical 


X-radiation and 
surgical 


Surgical 
Surgiéal 
Surgical 
Surgical 
Surgical 
Surgical 
Surgical 


Surgical 


1144 months 


3 months 2 


’ 5 


1% months 2 


1 month 


1 month 1 
4% months 4 
4% months 2 
3 weeks 
2 months 8 

months 

weeks 8 


weeks 


? 
years; lost to 
follow-up after 
recurrence 


years 
years after first 
operation; 2 
years after sec- 
ond operation 


2% years 


year 
years 


months 


41% months 


months 


14 months 


years 


5% years 


? 


2 years after first 
operation 
None 


2 years after first 
operation 


None 


None 
None 
None 
None 


r 


one 
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Case Reports 


Case 1. AFIP Acc. 90418.—A 4-month-old white boy had a lesion in the middle third 
if the mandible, which had grown rather rapidly during the previous six weeks. There 
was a large, firm swelling over the superior two-thirds of the mandible. The mass was 
resected. It measured 1.7 by 2.0 em, Grossly, it was well encapsulated over the superior 
two-thirds of all planes, but in the lower third of all planes fairly light projections ex- 


tended into the mandible. The capsule was grayish yellow. At the base of the tumor 


the surface was a mottled black; the center of the mass was a stippled black, No follow- 


up information on this patient is available. 


Fig. 1.—Case 1. The alveoli contain small cells which are cuboidal in shape and have an in- 
distinct cytoplasm and dark-staining nuclei. (Magnification, X75.) 


Microscopically, the tumor consisted of fibrous connective tissue forming septa which, 
in turn, created small, irregular spaces. The fibroblasts were large and plump with pale 
oval nuclei. Brown pigment granules were abundant in their cytoplasm. The alveoli con- 
tained smaller cells which were somewhat cuboidal with indistinct cytoplasm but promi- 
nent dark-staining nuclei and nucleoli. Many of these cells were also pigmented (Fig. 1). 


Case 2, AFIP Acc, 205621.—A 6-month-old white girl was examined because of a tu- 
mor of the mandible. Originally a small white area near the midline of the lower jaw 
thought to be a tooth, in the space of three months it enlarged to the extent that it 
literally filled the mouth. The child was unable to take nourishment. The tumor was re- 
moved surgically, and recovery was uneventful. Recurrence was noted two years later. 
The family moved before further treatment could be instituted and the patient has been 
lost to follow-up, 

This lesion differs somewhat from that of the previous case in that the cells in the 
alveoli were smaller, stained more darkly, and resembled lymphocytes (Fig. 2), as noted 
by Shafer and Frissell in the tumor they reported. The alveoli themselves were partially 
lined by irregular, flattened, cuboidal cells. Some intracellular pigmentation was seen. 
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Case 3. AFIP Acc. 234723.—This tumor was removed by conservative operation fron 
the maxilla of a girl less than 1 year of age, The gross specimen was approximately 2.5 
by 1.5 em. There has been a five-year follow-up without evidence of recurrence, metas 
tasis, or new tumor, The patient’s health is good, 
Microscopically, there was an abundant supporting connective tissue stroma (Fig, 3). 
The most prominent cell was cuboidal and contained a nucleus almost obliterated by dense 
heavy pigment granules. Similar cells also formed alveoli of varying shapes and sizes 
(Fig. 4). 


Fig. 2.—Case 2. The alveoli are partially lined by irregular, flattened cuboidal cells, most of 
) 


which are pigmented. (Magnification, «355. 


Case 4. AFIP Acc. 298546.—When first seen, this white girl was 6 weeks of age. A 
small mass of several weeks’ duration protruded from beneath the mucous membrane in 
the region of the upper. right central incisor. Roentgenograms showed an area of rare- 
faction with an anterior displacement of the unerupted right central incisor. At removal, 
which was by curettement and not by excision, four small unencapsulated masses of soft, 
slate gray tissue were obtained. The deciduous right central was extracted at the same 
time. A supernumerary tooth occurred in the same area two years later and was removed. 
The patient has been followed for two years since the last operation, She has had no 
metastasis, recurrence, or new tumor, and is in good health. 

Microscopically, a very cellular fibrous connective tissue stroma included numerous 
plump fibrocytes. One other chief cell type was cuboidal with a large, dark-staining 
nucleus, the shape of which varied, depending upon whether the cells were closely packed 
or lying free (Fig. 5). These cells also appeared in alveoli. Pigment was carried by 
both cell types (Fig. 6), gave a negative Prussian blue reaction, and was bleached by 
potassium permanganate. 


Case 5. AFIP Acc. 591055.—A 4-month-old white boy had a lesion in the right cen- 
tral maxillary area. It had been present for one month and was about 4 mm. in diameter. 
Resection and radiation were the methods of treatment. This patient has been followed 
for two years nine months without evidence of recurrence. 
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3.—Case 3. The supporting connective tissue stroma is even more abundant here. 


Fig. 
The alveoli are smaller and less characteristic than in other examples. (Magnification, x75.) 


Fig. 4.—-Case 3. The most prominent cell is one which is cuboidal in shape and contains 
a nucleus almost obliterated by dense, heavy pigment granules. (Magnification, 355.) 
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Fig. 5.—-Case 4. Alveoli are numerous but appear empty. The supporting stroma is 
very cellular. (Magnification, x75.) 

Fig. 6.—Case 4. The alveoli are lined by cuboidal cells with a dark-staining nucleus, 
the shape of which varies depending upon whether the cells are closely packed or lying free. 
Pigment is seen in these cells as well as the stromal cells. (Magnification, 435.) 
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Microscopically, the fibrous connective tissue formed a network of alveoli in which 
tumor cells were grouped. These cells had a very dark, angular nucleus, were crowded 
together (Fig. 7), and contained brown pigment granules (Fig. 8). 


7.—Case 5. Again the supporting stroma is abundant. The alveoli are large and 


‘ig. 
lined by small, dark-staining cells. (Magnification, x75.) 


Fig. 8.—Case 5. Pigment is seen only in the cells in the alveoli. The stromal cells vary 
from those in other cases in that they are long and spindlelike. (Magnification, 275.) 


Case 6. AFIP Acc. 605574.—A 3-month-old white boy had a swelling in the area of 
the left maxillary central incisor which had enlarged rapidly since it first was observed 
one month previously. A block resection of the.tumor was done. The patient has been 
followed for one year without recurrence, metastasis, or new tumor. 











The alveoli are 
(Mag- 


Dense tumor occupies all but the upper right corner 
Note dental anlage and follicle at upper right. 


Fig. 9.—Case 6. 
not as numerous as in other cases. 
nification, x10.) 

Fig. 10.—Case 6. Higher magnification of area shown in Fig. 12. Note narrow band of 
connective tissue separating tumor from tooth follicle. This exists in all serial sections. 

: Fig. 11.—Case 6. Tooth follicle at right. Note disturbed maturation of outer ename! 
epithelium and stellate reticulum, (Magnification, x55.) 
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The tumor in this case is of particular interest, and in some respects it varies from 
the other five. A tooth follicle lay adjacent to the tumor (Fig. 9), which was similar to 
those already described in that the fibrous connective tissue stroma was formed into al- 
veoli. The cells were small, with either an angular, dark-staining nucleus or a round or 
oval, pale-staining nucleus. Whatever the staining qualities of the nucleus, the cells con- 
tained pigment granules, Tumor cells were seen invading vascular channels. In Fig. 10, 
a high-power photomicrograph of the same area, it is seen that a narrow band of connec- 
tive tissue separates the follicle from the mass of tumor cells. This narrow band of 
normal-appearing tissue was present in all serial sections, and in none did the tumor and 
follicle adjoin. In Fig. 11 the disturbed maturation of the outer enamel epithelium of 
the tooth follicle and of the stellate reticulum may be seen. In other sections the tumor 
and the cells of the dental anlage were in close relationship; although it appeared that 
the tumor was arising from the anlage, this cannot be proved. The cells were of the same 
type as seen in the five other tumors. 

Special staining on the three cases in which additional tissue was available revealed 
no reaction to the Gomori iron stain or the Ungewitter stain. Melanin bleach and Fontana 


stains were positive in all instances. 


Discussion 


The histogenesis of these tumors is speculative, as evidenced by the views 
of the authors whose reports we have cited. 

In the ease presented by Mummery and Pitts,’ the characteristics of the 
growth led the authors to conclude that a link between the dental anlage and 
the tumor probably existed. In Case 6 of our series, it is not known whether 
the pigmented tumor arose from the tooth follicle or whether the tumor arose 


elsewhere and invaded this particular area. However, it is of interest that 
embryonal dental structures were in close association with the tumor, not 
only in these two eases, but also in that described by Field, Ackerman, and 
Kannerstein.* Further, the tooth bud in Case 6 of this series was abnormal, 
particularly with reference to morphogenesis. 

Shafer and Frissell’ expressed considerable doubt as to the advisability 
of classifying the cases of Mummery and Pitts’ and of Wass? as variants of 
the ameloblastoma. One objection they raised was based on the apparent 
lack of histologie similarity to recognized types of ameloblastoma. A second 
was the small central round cells that are such a prominent feature of these 
pigmented neoplasms. They advanced the arguments that these cells do not 
resemble stellate reticulum and also that, by virtue of their infiltrating prop- 
erty, they appear to be actively participating in the neoplastic process. This 
feature, they stated, is not prominent in true ameloblastomas. Further, the 
presence of melanin pigment in the tumor cells was difficult for them to 
reconcile. 

These objections, in our epimion, require careful analysis. Ameloblas- 
tomas presently recognized inelude variants that exhibit considerable di- 
versity in histologic pattern. The mere fact that the tumors under discussion 
present a distinctive histologie pattern, therefore, does not in itself offer 
justification for the creation of 4 new entity. It is true that the small central 
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round cell does not resemble stellate reticulum and that it does appear to be 
a part of the neoplastic process. However, it is not too unlike those seen in 
the dental anlage. 

It is known that the dental anlage and the subsequent follicle arise from 
the oral epithelium, which may or may not be pigmented, and that amelo- 
blastomas, in turn, may arise from remnants of these structures or from the 
structures themselves. It is also known that primary melanomas do arise 
from the same structure (oral epithelium) and these are pigmented.® 

Shafer and Frissell’ observed slight points of difference between the 
tumors found in the maxilla and those found in the mandible. They called 
attention to the fact that the small undifferentiated cells with round or oval 
nuclei situated within the lumina were not described by Wass? in his case 
report. It is true Wass did not mention these cells specifically, but they are 
prominent in his Fig. 3, and he stated that the tumor was identical in all its 
features with that in the case treated by Mummery and Pitts, who did de- 
seribe this cell. 

Halpert and Patzer* based their reason for calling the lesion 
anlage tumor’’ on their observations that the cells containing brown granules, 
with their patterns of infolding, mimicked the ciliary processes of the eye and 
that the sheets of almost naked nuclei resembled the nuclear layers of the 
retina or the cells seen in neuroblastomas. These microscopic appearances 
left no doubt in their minds that the neoplasm was derived fror cells of 
retinal anlage. 

Martin and Foote,® who originally presented their case as an unusual 
example of pigmented neuroblastoma, concluded that the theory of origin 
proposed by Halpert and Patzer* should be maintained until evidence is pre- 
sented that tumors of this structural type ean develop in sites where deriva- 
tion from a retinal anlage is inconceivable. It is our feeling that if any theory 
is to be retained pending further evidence, it should be that of Mummery and 
Pitts who first described the tumor. 

One of the most prominent clinical features of the lesion is the age of 
the patient. In all instances, the patient was less than 1 year of age, and 
more than one-half of the patients were less than 6 months old. This is at 
great variance with the odontogenic tumors as a whole, in which the average 
age of patients is 30 years or slightly more. It is also at variance with the 
adenoameloblastoma, a separate histologic entity of the ameloblastoma, in 
which patients are predominantly in the early teens. 

Although in odontogenic tumors as a whole the sex incidence is almost 
equal, over two-thirds of the lesions in this group were found in girls. 

A study of the location reveals another discrepancy between the tumors 
reviewed and reported here and those classified as ameloblastomas. Nine of 
these tumors were in the maxilla, three were in the mandible, and one was in 
the skull. In the adenoameloblastoma group, about two-thirds were in the 
mandible and one-third was in the maxilla. In Robinson’s® report on amelo- 
blastomas, the site of 83 per cent of the tumors was the mandible. 


ce 


retinal 
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Summary 
The six pigmented tumors in our series are similar to one another clini- 
cally and histopathologically. They correspond in all respects to the seven 
eases already reported in the literature. We are convinced that these thirteen 
tumors are all of the same type. The following points seem worthy of special 


notice: (1) the association of the tumor with dental structures in four eases, 
best illustrated in Case 6 of our series; (2) the location of twelve of the thir- 
teen lesions in the mandible or maxilla, both of which are tooth-bearing struc- 
tures; (3) the derivation of the dental anlage from the oral epithelium, which 
can be and is pigmented; and (4) the existence of distinct variants of odonto- 
genic tumors, such as adenoameloblastomas, which constitute a separate group, 
differing in age incidence, location, and histopathologic characteristics from 
ameloblastomas of the usual type. It is our suggestion, therefore, that the 
original theory of their histogenesis suggested by Mummery and Pitts’ be 
adhered to until the tumor is better understood. 
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TUMORS THAT HAVE METASTASIZED TO THE JAWS 


Myron S. AISENBERG, D.D.S., AND Conrap L. INMAN, Sr., D.D.S. 
Ba.tImMorE, Mp. 


N RARE occasions, malignant tumors metastasize to bone—more often to 
O flat bones than to the long bones. This is said to be due to the higher 
degree of vascularity of red marrow over yellow marrow. 

The oral surgeon is often confronted with the problem of identifying 
pathologic lesions of bone. He surveys radiographs of his patients, and what 
he observes is literally a ‘‘hole in bone.’’ The ultimate question is: ‘‘What 
caused this lesion?’’ It is here that a close cooperation between the oral 
surgeon and the oral pathologist will quickly erystallize the issue. 

It is apparent that there is no single clinical method for the differential 
diagnosis of all oral lesions; the use of all facilities is highly important, but 
in the final analysis biopsy is the best aid at our command. 

Five instances of metastatic malignancies are presented; in two the pres- 
ence of the primary lesions was known beforehand and in three the primary 
lesions were discovered solely after examination of the oral biopsy specimens. 


Case 1.—A 32-year-old white man presented himself complaining of a painful growth 
in the left upper premolar area (Fig. 1, A). 

The lesion was removed for study. Microscopic examination revealed an oral mucous 
membrane containing many large anaplastic malignant cells (Fig. 1, B). Monocytic leu- 
kemia was ruled out after blood studies. Multiple myeloma was then considered. A series 
of skeletal x-ray pictures were made and a large mass was discovered in the apex of the 
right lung (Fig. 1, C). At this time an enlarged supraclavicular lymph node appeared and 
it was removed for biopsy. Cells of the same type shown in Fig. 2 were found in this node. 
A diagnosis of metastatic bronchiogenic carcinoma was made. 

Grossly, the tissue simulated an inflammatory hyperplasia arising from the underlying 
bone, and in this instance biopsy alone gave the clue that a malignancy existed and led 
to the discovery of an unsuspected bronchiogenic carcinoma. 


Case 2.—A 75-year-old white man presented himself complaining of a painless growth 
in the right upper molar area (Fig. 3, 4). The lesion was removed for study. 

Microscopic examination revealed a tumor consisting of pleomorphic anaplastic malig- 
nant cells (Fig. 3, B). Because of previous experience, chest x-rays were ordered (Fig. 
4, A). These revealed a mass in the right lung. Fig. 4, B shows this lesion. 

A diagnosis of metastatic bronchiogenic carcinoma was made. 

As in Case 1, this tissue simulated hyperplastic gingival tissue, and again biopsy 
alone gave the clue which resulted in the discovery of an unsuspected bronchiogenic car- 
cinoma. 

From the Baltimore College of Dental Surgery, Dental School, University of Maryland. 


“ *Read before the Feb. 20, 1956, monthly conference of the New York Institute of Clinical 
Oral Pathology. 
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Fig. 1.—Case 1. Bronchiogenic carcinoma. 





Fig. 2.—Case 1. Bronchiogenic carcinoma. 


Fig. 3.—Case 2. Bronchiogenic carcinoma, 
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Fig. 4.—Case 2. Bronchiogenic carcinoma. 





Fig. 6. 


Figs. 5 and 6.—Case 3. Malignant melanoma producing amelanotic metastasis to mandible, 
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Case 3.—A 62-year-old white woman presented herself for the removal of an aching 
ght lower second premolar. The radiograph (Fig. 5, 4) revealed an area of bone destruc- 
m which was diagnosed as a dental granuloma, possibly cystic. The postoperative radio- 
raph (Fig. 5, B) showed a more extensive involvement of the mandible. 

The tissue obtained from the socket was thought to have an unusual gross appear- 
nee, unlike the usual granuloma. It was fixed in 10 per cent formalin for sectioning. 

Examination of the biopsy specimen revealed dense fibrous tissue in which were em- 
edded nests of cells of irregular size and shape (Fig. 5, C). The nuclei stained irregu- 
irly. A diagnosis of malignancy was made. Additional history was requested, and it 

was ascertained that the patient had had a benign pigmented mole in the axillary skin 
removed in another city one month before. A slide of this mole (Fig. 6) was obtained. 


[t was found that there was an error in diagnosis, for it proved to be a malignant melanoma. 


B. 


Fig. 7.—Case 4. Metastasis of scirrhous carcinoma of breast to jaw. 


The peculiar feature of this case is that the cells of the metastatic lesion did not con- 
tain pigment. The patient died one month later of widespread metastasis. The bony 
lesion was a metastatic amelanotic melanoma. 
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Fig. 9. 


Figs. 8 and 9.—Case 5. Osteogenic sarcoma with metastasis to mandible. 











TUMORS THAT HAVE METASTASIZED TO JAWS 1217 


ime 9 
mber I1 


Case 4.—A 65-year-old woman was referred complaining of pain in the right lower 
andible. All teeth had been removed twenty years before. The radiograph (Fig. 7) 
vealed a radiolucency of irregular appearance suggesting a metastatic malignancy. 
fistory revealed that one year before a radical breast operation had been performed. 
‘he biopsy specimen (Fig. 7, B) revealed a metastatic scirrhous carcinoma. 


Case 5.—A 25-year-old woman with a history of having had a leg removed earlier 
ecause of an osteogenic sarcoma was referred because of a sudden enlargement of the 
hin (Fig. 8, 4). There was a rapid separation of teeth, as well as an expanding lesion 
n the anterior portion of the mandible (Fig. 8, B). The radiograph (Fig. 8, C) revealed 
both bone destruction and condensation. The biopsy specimen (Fig. 9) showed an osteo- 
genie sarcoma which had metastasized from the primary site. 


Summary 


A report of five metastatic malignancies demonstrates the importance of 
using biopsy in all instances to establish a definitive diagnosis. 








CALCIFICATION OF THE EPITHELIAL TISSUE ELEMENT IN SOFT 
MIXED ODONTOMA 


Report of a Case 


Victorino G. Vitua, D.D.S., M.S.D.,* anp CELso A. BunaG, D.D.M.,** Manta, 
PHILIPPINES 


OFT mixed odontoma is classified as a type of odontogenic tumor com- 

posed of fibrous tissue and masses of epithelial cells. It is believed that 
the fibrous tissue element is derived from the dental follicle of the tooth germ, 
and the epithelial tissue element from the enamel organ epithelium or from 
epithelial remnants commonly found in the dental follicle.2 Unlike the so- 
called ‘‘calcified odontomas,’’ soft mixed odontoma does not produce eal- 
ecified structures. Pinecock and Bruce* reported a case of odontogenic fibroma 
and mentioned the presence of some small nests and strands of epithelial cells 
and ‘‘few small amorphous calcifications dispersed throughout the tumor.’’ 
They were not able to identify these small calcified bodies. Salman‘ also 
reported a case which was tentatively diagnosed as soft odontoma. The di- 
agnosis was later changed to calcified odontoma because, on microscopic ex- 
amination, calcified bodies were found seattered over the tumor. Again, these 


r = 


Fig. 1.—Periapical radiograph of the patient. 


calcified bodies could not be definitely identified. The present report deals 
with a case which we diagnosed as soft mixed odontoma with the masses of 
epithelial cells undergoing calcification. 

From the College of Dentistry, University of the Philippines. 


*Professor of Oral Histology and Pathology. 
**Instructor in Oral Medicine and Qral Surgery. 
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Fig. 2. 





Fig. 3. 


Fig. 2.—Certain area of the periphery of the tumor mass. Note the presence of epithelial 
nests and the character of the fibrous tissue element, which is more cellular with scanty con- 
nective tissue fibers. (Magnification, «120; reduced Yo.) 

Fig. 3.—Certain area of the tumor mass showing masses of epithelial cells, some of them 
undergoing calcification, Note that the epithelial mass is different in structural arrangement 
from a typical ameloblastie follicle, (Magnification, x120; reduced Yo.) 
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Fig. 4. 


Fig. 5. 


Fig. 4.—Two epithelial masses simulating parts of a tooth germ. Note the opposing 
layers of columnar cells simulating the ameloblastic layer and the odontoblastic layer. The 
center of the mass resembles a dental papilla. Next to the ameloblast-like layer, some of the 
epithelial cells arranged themselves like an exaggerated stratum intermedium of the enamel 
organ. Note the presence of calcified bodies. (Magnification, «120; reduced po.) 

¥ 5.—Epithelial mass simulating parts of a tooth germ is undergoing calcification. 


* Fig. 
(Magnification, 120; reduced Yo.) 
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Case Report 


A 10-year-old female patient came to the clinic for consultation about the noneruption 
f her deciduous and permanent upper right central incisors. Other teeth in the upper 
lental arch had erupted normally. On examination, a slight swelling of the alveolar proc- 
ess in the region of the missing central incisor was noticed. An x-ray picture (Fig. 1) 
revealed the deciduous and the permanent upper right central incisors embedded in the 
jaw. It seemed that, labial to these dental structures, there was a circumscribed mass of 
tissue which was slightly radiopaque with a definite boundary line resembling a calcified 
\dontoma, By the open-view method, the circumscribed mass of tissue and the deciduous 
central incisor were removed. The permanent central incisor was not removed, as it was 
believed that it might erupt later after the possible obstruction by the deciduous tooth 
and the mass of tissue has been eliminated. During the surgical operation, it was found 
that the circumscribed mass of tissue was labial to the deciduous tooth and it seemed that 
there was no connection between the two structures. The mass of tissue which appeared 
encapsulated was easily separated from the deciduous tooth. The permanent central in- 
cisor, which was wholly encapsulated, was found lingual to the deciduous tooth. 

Microscopic Findings.—The mass of tissue resembling a calcified odontoma was rela- 
tively soft and measured about 1.5 by 1 by 1 cm. This was decalcified and several sec- 
tions embedded in celloidin were made. Fig. 2 shows a certain area near the periphery 
of the specimen showing the fibrous tissue element of the tumor and some nests of epithe- 
lial cells resembling the cells of Malassez in the periodontal membrane. Near the central 
portion of the tumor mass, the epithelial tissue element becomes prominent (Fig. 3), and 
some of them are undergoing calcification. It is interesting to note that some of these 
epithelial masses have the tendency to develop structures simulating tooth germs (Fig. 4). 
Even at this stage of development, the epithelial structures were calcified (Fig. 5). A low 
magnification of a central area of the tumor (Fig. 6) shows numerous masses of calcified 
epithelial cells. It appears that, in this area, the epithelial tissue element predominates 
over the fibrous tissue element. 

Diagnosis.—Soft mixed odontoma with the epithelial tissue element undergoing cal- 
cification. 





Comment 

There seems to be a general impression that simple and mixed soft 
odontomas are rare. In fact, this is the first time that we have observed this 
type of tumor. Because of the marked presence of the epithelial masses, some 
of them simulating tooth germs, some investigators may diagnose the case as 
ameloblastofibroma. We prefer to regard the case as soft mixed odontoma in 
view of our observation that the masses of epithelial cells do not show the 
typical characteristic of ameloblastic follicles or strands where the peripheral 
columnar epithelium and the central stellate reticulum are present. 

It seems difficult to determine whether the fibrous tissue element comes 
from the follicle of the embedded deciduous tooth or of the embedded per- 
manent tooth, or from a follicle of an independent tooth germ. The origin of 
the epithelial tissue element also could hardly be determined. It is interesting 
to note that a section of the deciduous incisor (Fig. 7) shows the reduced enamel 
epithelium also undergoing calcification. Calcification of epithelial tissues 
is not uncommon. Caleification of the cells of Malassez in the periodontal 
membrane, leading to the formation of cementicles, is a common occurrence. 
One of us® reported, in 1951, a case of calcification of the reduced enamel 
epithelium and of the epithelial remnants in the follicle of an embedded molar. 
Recently, Ussing*® observed the same condition. 
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Fig. 7. 


Fig. 6.—Central area of the tumor mass showing numerous epithelial masses of different 
sizes undergoing calcification. (Magnification, x50; reduced po.) 

- Fig. 7.—A decalcified section of the deciduous incisor showing calcification of some 
portion of the reduced enamel epithelium marked wz. Note the presence of calcified bodies 
supposedly in the area occupied by the tooth follicle. ep, Reduced enamel epithelium; m, 
enamel matrix; d, dentine. (Magnification, x500; reduced po.) 
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We believe that, to avoid further confusion in the classification of odon- 


tomas, it seems more convenient to restrict the term calcified odontomas only 
to eases where the ealecified bodies may be enamel, dentine, or cementum in 
various forms and combinations. The case herein reported may not be in- 
cluded under the elassification calcified odontoma, although it contains plenty 
of ealeified bodies which are definitely the result of calcific degeneration of the 
epithelial cells and not the product of the odontogenic tissues. 
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Endodontics 


A STEREOMICROSCOPIC STUDY OF THE ROOT APICES OF 400 
MAXILLARY AND MANDIBULAR ANTERIOR TEETH 


Davin GREEN, D.D.S., BRooKLYN, N. Y.* 


HE object of this study is to increase our knowledge in the field of endo- 

donties through critical examination of tooth apices and to organize the 
findings in a definite statistical form. 

This study of 400 anterior teeth is a continuation of my previous research 
dealing with the root apices of 100 mandibular molars. It was extended to 
anterior teeth as a result of the great interest exhibited in the original in- 
vestigation. A study of the apical areas of teeth is of major importance, inas- 
much as it involves the gateway of the cireulatory and nervous systems of 
teeth. 

The use of the stereomicroscope allowed precise visualization of the many 
variations in the morphology of the apex and foramina. 

As in the previous study, the Bausch and Lomb senior model BKT-5, a 
stereoscopic wide-field microscope, was used; illumination was provided by a 
Nicholas illuminator. This instrument, adjustable for various positions, gives 
a most intense spotlight effect. Its easily adjustable condenser system 
efficiently concentrates brilliant intense light on a small area, or evenly dis- 
tributes it over large fields of view. A blue daylight filter, the nearest ap- 
proximation to daylight, was used. The intensity of light is adjusted by a 
transformer. ; 

Measurements were made with a calibrated micrometer disk, inserted 
into a specific receptacle in the eyepiece. These calibrations were viewed 
superimposed on the magnified specimen. A millimeter ruler was placed on 
the stage. The number of calibrations in the eyepiece superimposed on 1 mm. 
of the ruler was noted. For example, if there were twenty divisions on the 
eyepiece to 1 mm. on the stage ruler, we recognized that each division was 
equal to 1/20 or 0.05 mm. on the specimen. 


ae preseseed at a meeting of the American Association of Endodontists, Chicago, Illinois, 
ep. ’ . 

*Attending Endodontist, Unity Hospital, Brooklyn, New York; Consultant Endodontist, 
Manhattan General Hospital, New York, New York. 
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At the 20-power magnification, the clear view of depth was found to be 
greater than that at 30-power magnification; the greater the power, the less 
the depth of foeus. 

The 400 specimens were collected at random from the offices of general 
practitioners and oral surgeons and from dental clinics. These were obtained 
from patients of all ages because of the impracticability of segregating teeth 
from definite age groups. It was presumed that the ages of the patients ranged 
from above 40, since anterior teeth are rarely removed in younger persons. 
This being the ease, we were to expect narrower canals and apical foramina 
due to secondary dentine and cementum formation as compared to those 
found in the anterior teeth of younger persons. 


The teeth used were: 


50 Maxillary central incisors 

50 Maxillary lateral incisors 

50 Maxillary cuspids 

200 Mandibular central and lateral incisors 
50 Mandibular euspids. 


Inasmuch as the mandibular central and lateral incisors were anatomically 
similar and it was not possible to identify each as a separate unit, they were 
grouped under one elssification. 


Determination of Number of Canals 


In making ealeulations with regard to the number of teeth having acces- 
sory foramina, it was necessary to establish whether or not each foramen 
represented a major canal. It was essential, therefore, to study each root to 
ascertain whether there were one or two canals present. Examination dis- 
closed that all maxillary anterior teeth had single canals. The mandibular 
teeth presented a more complicated morphology. It is of interest to note that 
previous investigators indicated that 40 per cent of mandibular anterior teeth 
had double canals, and unofficial reports of many present-day clinicians 
claimed that only 10 per cent had them. Because of this difference of opinion, 
200 mandibular central and lateral incisors were used, rather than a smaller 
number, so that a more certain average could be reached. In the techniques 
used in this study, it was found that of the 200 specimens examined 40, or 20 
per cent, had double eanals. 

In examining the eut ends of roots, a fibrotic substance was frequently re- 
moved from a corridor connecting what originally appeared to be two separate 
canals (Fig. 1). The result was a single ribbon-shaped canal. 


Stereoscopic Examination of Apices 


The specimens were cemented upright on microscope slides, five to a 
slide, as this was most efficient for examination and study of the apical area 
and foramina. Of the forty teeth mentioned that had double canals, twenty- 
six had two foramina but fourteen had only one foramen, This posed the 
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question of why these specimens designated as having two canals visible at 
the cut end had only one foramen. An attempt was made, therefore, to find 
a solution to this problem. 

The results of this examination disclosed that, out of the fourteen speci- 
mens with one foramen, eight had one canal open to the apex (major canal) 
but the second canal (minor canal) was calcified and impenetrable; the re- 
maining six showed a coalescence of the two canals (confluent canals) into 


one apical foramen (Fig. 2). 





Fig. 1.—Photograph of tissue removed from corridor connecting what originally appeared to be 
two distinct canals. 

In instances of extremely narrow canals, some as small as 50 microns 
measured at the eut end, it was only with great difficulty that the apical 
foramina could be negotiated and often it was impossible. This is understand- 
able when one realizes that the smallest practical reamer used measures 2 
microns at its tip and flares out to a thickness of 125 microns in diameter 
at a point 1 mm. from the tip. Under these conditions, when attempting to 
follow a canal it is possible to propel an instrument apically by leverage and 
cause it to reach areas other than the canal proper. 

In one ease, which was omitted from this study (Fig. 3) because it had 
no canals or a foramen, the root canal was completely calcified and both ends 
were impenetrable, even though radiolucenecy was noted in the canal area, 
creating the illusion that a canal was present. Thus, one may reach a dead 
end when exploring a canal and, after much difficulty, realize that the canal is 
completely calcified. This fact is of utmost significance in studying roent- 
genograms for endodontic diagnosis, 
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Fig. 2.—Roentgenograms of mandibular incisor roots, originally 12 mm. in length, hav- 
ing two canals and one apical foramen. After cutting the roots to shorter lengths, various 
types of coalescence of canals were observed in A, B, and C; D reveals one calcified im- 
penetrable canal and one canal to emerge as a single foramen. 








Fig. 3.—Completely impenetrable canals. A and OC are buccolingual views and B and D 
are mesiodistal views of a mandibular incisor. Roentgenograms revealing radiolucency gave 
the impression that a canal was present. After cutting the roots shorter, C and D, it was 
impossible to penetrate the cut end thus, indicating complete calcification of canal areas. 
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Topography of Apical Area 


In general, there were three types of apex configurations: infundibular, 
tapered, and deflected (Fig. 4). More accessory foramina were noted on the 
infundibular type than on either of the others. 


Fig. 4.—Three general types of apex formation: A, Infundibular; B, tapered; C, deflected. 


In most instances, the surfaces of the apical areas were smooth. Some 
were rough or irregular and others gave the appearance of erosion in varying 
degrees. In some cases, the whole apex seemed to have been eroded to form a 
erater. This may or may not have been due to periapical pathosis. The apical 
foramina were usually found in an eccentric position. The edges of the 
peripheries appeared somewhat beveled, giving the effect of a slight funnel 


O 0 & 


shape. 


S 8 0 


Fig. 5.—Shapes of peripheral contours of apical foramina. A, Round; B, oval; C, asymmetri- 
cal; D, semilunar; EH, hourglass; F, serrated. 


Observations were made from the foraminal surface, internally, where 
possible, to a depth of 1 to 2 mm. The majority of specimens showed a 
gradual narrowing from the surface diameter of the foraminal opening to 
about one-half its diameter at a depth of 1 mm. The interior walls of the 
opening were occasionally rough and irregular. Some showed a variation in 
shape in addition to pronounced funneling to a depth of 1 mm. or more. 
Others evidenced serrated edges at the peripheries. The foramina were 
categorized as round, oval, and asymmetrical, but variations of these were 
intermingled, resulting in a multiplicity of shapes (Fig. 5). : 

It is notable that, on cutting sagittal sections of roots, it was difficult at 
times to discern the difference between cementum and dentine at the apex. 
On close observation, what appeared to be cementum was sclerosed or trans- 
parent dentine. When held up to a light, calcified dentine appeared more 
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translucent than unealeified dentine. This translucency appeared most often 
it the periphery. In most cases, the cementum was about 0.25 mm, thick and 
the thickness increased, as the apex was approached, to as much as 1 mm. but 
rarely more. 

With the exception of foramina opening directly on the apex, rarely did 
an instrument enter the canal in a continuous line with the central axis of the 
root. The instrument generally entered the curve in the foramen at angles 
varying from 10 to 60 degrees to the central axis of the root, the average angle 
being about 20 degrees. In some cases of curved roots, the instrument entered 
the bend at the foramen at an angle of 80 degrees. 


Fig. 6.—Shapes of the internal area of a foraminal opening. 1, Slightly funnel-shaped; 2, pro- 
nounced funnel-shaped; 8, irregular-shaped. A, Cementum; 8B, transparent dentine. 


Fig. 7.—Inserted instrument shows the angle of the foramina to the central axis of the root. 


Note the distances of the major foramina from the apices. 


Accessory Foramina 


In general, the accessory foramina appeared to be about one-half or one- 
third the diameter of the major foramina, but in some eases they were the 
same. Accessory foramina measured approximately 30 microns. One way of 
confirming an accessory canal was to insert a reamer in the major canal and 
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to view it from the accessory canal. In some cases, it was possible to fit a 
human hair (10 to 50 microns) into an accessory foramen and view it from 
the major canal. In other cases, it was difficult to judge whether or not an 
accessory canal led to a major canal or terminated subapically. In one case 
the accessory canal looped in and out of the apex without entering the major 


canal. 
Summary 


General observations of Tables I and II: 


Percentages of Accessory Canals.—Of the 400 teeth examined, the per- 
centage with one or more accessory foramina ranged between 10 per cent and 
12 per cent. This average was found in the maxillary as well as the mandib- 
ular anterior teeth. Most of these had only one accessory foramen. 




















TABLE I 
MAJOR FORAMINA 
DIS- | | ASYM- |SERRATED| PRO- 
TANCE| DIRECTLY | ROUND OVAL |METRICAL| PERIPH- | NOUNCED 
DIAM-| FROM | ON APEX | CONTOUR | CONTOUR | CONTOUR ERY FUNNEL 
NO. | ETER | APEX | (% OF (% OF (% OF (% OF (% OF (% OF 
TEETH TEETH |(MM.)/|(MM.)| TEETH) | TEETH) TEETH) | TEETH) | TEETH) | TEETH) 
Maxillary 
central 
incisors 50 0.4 0.3 44 60 38 2 14 44 
Maxillary 
lateral 
incisors 50 04 0.3 46 78 22 0 16 18 
Maxillary 
cuspids 50 (0508 36 68 32 0 16 28 
Mandibular 
central and 
lateral in- 
cisors 200 0.3 0.2 24.5 65.5 33.5 1 21.5 46 
Mandibular 
cuspids 50 03 035 22 58 38 4 16 46 





Diameters of Foramina.—The average diameter of the major foramina of 
150 maxillary teeth was 0.4 mm, 
The average diameter of the major foramina of 250 mandibular teeth was 


0.3 mm. 
The average diameter of the accessory foramina of all the 400 teeth was 
0.2 mm. : 
Distances of Foramina From Their Apex.—The average distance of all 
major foramina (excluding the mandibular incisors) from their apex was 0.3 


mm. 
The average distance of the major foramina of the mandibular incisors 


from their apex was 0.2 mm. 
The average distance of all accessory foramina from the apex ranged 


from 1.0 to 2.2 mm, 


. 
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TABLE IT 








ACCESSORY FORAMINA 




















~ an THREE OR 
| DISTANCE ONE TWO MORE 
FROM TOTAL FORAMEN | FORAMINA | FORAMINA 
NO. DIAMETER | APEX | (% OF (% OF % OF (% OF 
TEETH TEETH (MM.) (MM.) TEETH ) TEETH ) TEETH ) TEETH ) 
Maxillary 
central 
incisors 50 0.2 1.6 12 10 2 0 
Maxillary 
lateral 
incisors 50 0.2 2.2 10 6 4 0 
Maxillary 
cuspids 50 0.2 1.4 12 6 2 4 
Mandibular 
central and 
lateral 
incisors 200 0.2 0.4 12 9.5 2 0.5 
Mandibular 
cuspids 50 0.2 1.0 10 8 2 0 


Contours.—Of the three main contours of the apical foramina, the round 
type ranged from 58 to 78 per cent, the balance up to 100 per cent were oval 
and asymmetrical. Serrated peripheries ranged from 14 to 21 per cent, and 
pronounced funnelling ranged from 18 to 46 per cent. 

Foramina observed directly on the apex ranged from 22 to 46 per cent. 


Number of Canals Present.—Of 150 maxillary anterior teeth examined, all 
roots contained single canals. Of the 200 mandibular incisors examined, forty 
contained two major canals. Of these forty, twenty-six had two of foramina 
exiting from the apex and the remainder had one major foramen. Of the 
fourteen exiting in one foramen, eight had one ealcified canal and six had 
coalescing canals. 


Conclusion 


This material may serve as a stimulus to others to continue examining 
greater numbers of teeth, thereby developing a closer approach to the 
statistical mean as a result of their investigations. It is hoped that this and 
previous morphologie studies will be of value in diagnosis and treatment. 


The author is greatly indebted for the helpful discussions and criticisms rendered 
him in stereomicroscopic examination and collection of data by Mr. Arnold Reisman of 
I.B.M.; Dr. Bernard Metrick, past-president of the Endodontia Study Club of Brooklyn; 
and Hector Santemma, research assistant. Appreciation and thanks are also expressed 
to the Watson Scientific Laboratories of the International Business Machine Company 
and the Bausch and Lomb Company for supplying the stereomicroscope and the necessary 
equipment and to Richard I. Derby of General Mills Company for processing the stereo- 
microphotographs for projection in three dimensions. 
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Research 


CARTILAGE TRANSPLANTS INTO THE PERIODONTIUM OF 
RHESUS MONKEYS 


ERwIn M. Scuarrer, D.D.S., M.S.D.,* MINNEAPOLIS, MINN. 


UTOTRANSPLANTS and homeotransplants of cartilage have been accom- 

plished in animals, but the results were inconsistent. The cartilage was 

not always replaced by bone; nor did it always induce osteogenic activity to 
the host tissues. 

In Nunnemacher’s' review of the literature, he stated that cartilage, upon 
being transplanted, either grows or becomes encapsulated by fibrous tissue and 
degenerates if the blood supply is inadequate. From his investigations, he re- 
ported that both autotransplants and homeotransplants in old rats were gen- 
erally unsuccessful and did not grow, but in young rats both types were 
successful in growing. 

Asami and Dock? found bone in seven of fourteen subcutaneous autotrans- 
plants with cartilage taken from rabbit ears. Employing the same operative 
technique as with the ear cartilage, they reported no bone formation when 
xiphoid process cartilage was used. 

Urist and MeLean® reported on the effects of transfers of fibrocartilagenous 
callus, epiphyseal cartilage, articular cartilage, external ear cartilage, and 
other tissues to the anterior chamber of the eye. Using ear cartilage, they 
found that no bone was produced in the eye within thirty days. They reported 
that if they had followed these transplants longer, they too may have induced 
new bone formation. The transfers of fibrocartilagenous callus, epiphyseal 
cartilage, and articular cartilage were usually successful in inducing new bone 
formation. 

In searching for methods of forming new bone after some of the alveolar 
process is destroyed, it was felt that cartilage transplants should be investi- 
gated. The following study was undertaken to determine whether cartilage 
transplants would induce new bone formation or be replaced by new bone. 
Equally important, it was necessary to resolve the question of whether or not 
a new attachment of connective tissue and epithelium to the tooth would oe- 


cur following cartilage transplants in monkeys. 





f wicintcal Associate Professor, Division of Periodontology, School of Dentistry, University 
o© Minnesota. 
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Procedures 


In four rhesus monkeys, a total of six cartilage transplants were done; 
three were autotransplants and three were homeotransplants. In two auto- 
transplants, fresh cartilage was used, but in the other autotransplant the 
cartilage had been preserved in 70 per cent ethyl alcohol for seven days. In 
all the homeotransplants, the cartilage was preserved in ethyl alcohol (70 per 
cent) for varying periods—one for eight days, another for twenty days, and 
the third for thirty-nine days. The cartilage was always taken from the 
external ear of the monkey. 

The operative procedures were identical in all cases. A sterile technique 
was used after the monkeys had been anesthetized by intravenous or intra- 
peritoneal pentobarbital sodium. A flap was raised by making incisions in 
two consecutive interdental papillae and one from the anterior interdental 
papillae to the mucobucecal fold. In the most posterior interdental area, some 
of the bone and cementum, along with all the periodontal membrane and 
epithelial attachment, was removed. The remaining bone was either vertical 
or horizontal in character. Some of the cementum was removed, and the roots 
were notched at the bottom of the surgical pocket. 

Using a sterile. procedure, cartilage was removed from the monkey’s ear 
and it was scraped to remove the attached connective tissue. It was then in- 
serted immediately in the surgical pocket as fresh cartilage. Whenever pre- 
served cartilage was used, it too was inserted immediately after removing part 
of the periodontium. Before its insertion, the preserved cartilage was placed 
in physiologic saline for one hour to reduce dehydration. 

After the cartilage was inserted, the flap was replaced and sutured in the 
interproximal areas and along the line of the vertical incision. Roentgeno- 
grams were taken of the area. A periodontal pack of Box’s formula with 50 
mg. of Terramycin was gently placed to cover and protect the area. Over the 
periodontal pack a cast-metal splint was placed and cemented to the teeth 
beyond the wound. The splints and packs were removed approximately 
fourteen days later; however, in five cases, the monkeys removed them within 
three days. 

The transplants were done on various days; therefore, upon sacrifice of 
the animals, the specimens would demonstrate different stages of healing. The 
specimens represented healing periods as follows: a fourteen-day fresh auto- 
transplant, a twenty-four-day homeotransplant with the cartilage in alcohol 
for eight days, a twenty-eight-day fresh autotransplant, a thirty-nine-day 
homeotransplant with the cartilage in alcohol for twenty days, a sixty-two- 
day homeotransplant with the cartilage in alcohol for thirty-nine days, and 
a sixty-four-day autotransplant with the cartilage in alcohol for seven days. 

Upon removal, the specimens were fixed in 10 per cent formalin, decalcified 
in 5 per cent nitrie acid, embedded in celloidin, sectioned, and stained with 
hematoxylin and eosin. 


Results 


The histologic findings of the cartilage transplants included: fabrication 
of new bone trabeculae adjacent to the cartilage, replacement of cartilage with 
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bone, organization of a new periodontal membrane with connective tissue fibers 
embedded in eementoid on the tooth, and the formation of a new epithelial 
attachment. 


Fig. 1. 








Fig. 2. 
Fig. 1.—Fourteen-day implant. The fibers immediately surrounding the cartilage (G) 
are dense and are generally parallel to it. The fibers near the dentine (D) are loose and 
irregular in arrangement. EZ, Epithelium. 


Fig. 2.—From the fourteen-day implant. At F fibroblasts and endothelial cells invade 
the cartilage. An artifact (X) is present between the new cementum (C) and dentine. 


The fresh cartilage did not grow and was nonviable. Consequently, it 
degenerated. This was true of homeotransplants and autotransplants, regard- 
less of whether cartilage was inserted fresh or preserved in alcohol, and the 
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degree of degeneration appeared to be proportionate to the length of time it 
was in aleohol. When fresh cartilage was implanted, the superficial layers of 
the eartilage degenerated first, as indicated by flattened lacunae devoid of 
chondrocytes. The chondrocytes in the deeper layers of these transplants 


Fig. 3.—Twenty-four-day implant. New bone (B) has formed on the surface of the 
cartilage and extends into it. Fibroblasts (#/) are in advance of the new bone. New con- 
nective tissue fibers are embedded in new cementum (C). The new periodontal membrane (M) 
manifests early functional arrangement and the fibers appear to be embedded on the surface 
of the cartilage. D, Dentine; P, pulp. 


Fig. 4. Fig. 5. 


Fig. 4.—Twenty-eight-day implant. 

Fig. 5.—Higher magnification of Fig. 4 in the deepest area of the implant. New bone 
(B) formed in the connective tissues around the cartilage, and within it, after invasion by 
fibroblasts (F'). C, New cementum. 
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appeared to be vital (Figs. 1, 2, 5, and 6). In the preserved cartilage, the 
chondrocytes appeared to be nonvital and smaller. There was more inter- 
cellular substanee between them than the ones in which fresh cartilage was 
implanted (Figs. 11 and 13). The increase in intercellular space probably 
was due to the dehydration. The degenerative process varied in intensity 


Fig. 6. 


H 


Vig. TF. 


Fig. 6.—Higher magnification of Fig. 4. Fibroblasts (F') invaded the cartilage. New 
bone formed on cementum particles (C’). New bone (B) matrix is present between the 
cartilage and new cementum (C). The fibers of -periodontal membrane (M) are functionally 
arranged. An artifact (X) is present between the new cementum (C) and dentine. 

Fig. 7.—Higher magnification of Fig. 4. The cellular infiltrate (J) was associated with 
the calculus (H). A strand of epithelium (£) from the flap procedure extended to the surface 
of the cartilage. A, Epithelial attachment. 





Fig. 8.—Sixty-two-day implant. 

Fig. 9.—Higher magnification of Fig. 8. Cellular infiltrate (J) is due to calculus (#). 
A, Epithelial attachment. 

Fig. 10.—Higher magnification of Fig. 8. A new alveolar crest has formed by the 
apposition of new bone (8) around cartilage (G@). The connective tissues are free of any 
cellular infiltrate. 
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throughout the cartilage; in some areas it was pronounced, whereas in other 
Some of the chondrocytes manifested 


areas it was less prominent (Fig. 13). 

a hydropic type of degeneration. 
Although cellular infiltration was seen in the connective tissue immedi- 

ately beneath the epithelium, generally there was no infiltration around the 


Fig. 11. 


Fig. 11.—Higher magnification of Fig. 8. New bone (B) formed on the surface of the 
cartilage and around spicules of cartilage. The fibers of the periodontal membrane (M) are 
embedded in new cementum (C) and on the cartilage. 

Fig. 12.—Higher magnification of Fig. 11 from sixty-two-day implants. New bone 
surrounds three lacunae (L). -Osteoblasts are present on the new bone matrix and osteocytes 
in the bone. Cartilage (G@) remnants are also present. 


cartilage or adjacent tissue. With the exception of the twenty-eight-day im- 
plant (Fig. 7), a zone free of any inflammation was usually observed between 
the cartilage and the lymphocytic infiltrate (Fig. 10). The absence of inflam- 
matory cells around the implants verified the clinical impression that the 
cartilage did not act as a foreign body. The cellular infiltration in the super- 
ficial layers of the connective tissue was attributed to bacterial plaques and 
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ealeulus, which formed on the tooth sometime after the implants were com- 
pleted (Figs. 7 and 9). 

The cartilage was invaded progressively by young fibroblasts and capil- 
laries from the adjacent connective tissue (Figs. 2, 3, 5, 6, 11, 13, and 14). 
This was found in all transplants, including the one that was inserted fourteen 
days before sacrifice. In this fourteen-day specimen, a rather dense layer 
of fibrous connective tissue surrounded the cartilage. Many of the fibers were 
parallel to the surface of the cartilage (Fig. 1). Between the dense collagen 
fibers and the center of the cartilage was a zone in which the chondrocytes had 
lost their identity, but their flattened lacunae were still evident. From the 
center of the cartilage to its surface, the chondrocytes became progressively 
flattened (Figs. 1 and 2). New cementum was deposited on the root surface 
and new connective tissue fibers were embedded in it (Fig. 2). New bone was 
not observed in this specimen. 

Osteogenesis was manifested for the first time in the twenty-four-day 
specimen after the invasion of the cartilage by fibroblasts and endothelial 
cells (Fig. 3). Osteoblasts formed new bone directly on its outer surface and 
in the center of the cartilage. The new bone within the cartilage was in con- 
tinuity with the new bone on the surface. The osteogenic activity in the 
twenty-four-day transplant, with the cartilage preserved in alcohol, was 
slightly more pronounced than in the twenty-eight-day fresh transplant. It 
might be assumed that it also started earlier because osteogenic activity was 
more rapid in preserved cartilage. The longer the cartilage remained in 
aleohol, the more rapid was the replacement ossification. This was evident in 
the sixty-two-day homeotransplant which was in alcohol thirty-nine days, as 
compared with the sixty-four-day autotransplant which was in alcohol only 
seven days. 

The bone was formed between the lacunae and sometimes in the lacunae 
themselves as they were opened (Figs. 13 and 14). In some instances, bone 
could be seen surrounding a spicule of cartilage including both the lacunae 
and intercellular substance (Figs. 11 and 12). 

New bony trabeculae were observed adjacent to the cartilage in all the 
transplants. These trabeculae were found on all surfaces of the cartilage in 
two specimens. Although new bone formation was observed on or adjacent 
to all surfaces of the cartilage, it was seen less frequently on their superior 
surfaces (the ones nearest the interdental papillae). In the sixty-two-day 
(Figs. 10, 11, and 12) and the sixty-four-day implants, new trabeculae were 
seen some distance above the superior surface of the cartilage. In one other 
transplant (the thirty-nine-day specimen) new trabeculae above the superior 
surface of the cartilage were observed in only a few of the serial sections. 
New trabeculae were present between the cartilage and the tooth in all ex- 
cept the fourteen-day specimen. 

The height of the new bone appeared to be somewhat dependent upon the 
length of the cartilage and the time lapse between the implant and the 
‘sacrificing of the animal. The greater the length of the cartilage and the 
longer the healing period, the greater the osteogenesis was. 
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On the surface of the thirty-nine-day, sixty-two-day, and sixty-four-day 
implants, an occasional syncytium was observed (Fig. 15). These multi- 
nucleated giant cells were on the surface, but were not in resorption areas 
of the eartilage. In some of the early implants, foreign body giant cells were 
seen around sutures, These giant cells were distant to the cartilage. 





Fig. 13. Fig. 14. 

Fig. 13.—From the sixty-two-day implant. New bone (8B) is present on the surface of 
the cartilage and between it and the root. Hydropic degeneration is present in some of the 
chondrocytes. 

_ Fig. 14.—Higher magnification of Fig. 13. New bone (B) matrix is present between 
cartilage. New bone is formed in lacunae (LL) as they are opened. O, Osteoblasts. 





Fig. 15.—A syncytium (N) is present on the surface of the cartilage in this thirty-nine-day 
implant. 
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Whenever pieces of cementum remained in the blood clot, their surfaces 
were covered by osteoid or cementoid (Fig. 6). In five of the six specimens, 
there were many islands of osteoid with cementum in the center. On occasion, 
entire new trabeculae were formed with the cementum as the nidus. In all 
the transplants, cementoid was deposited consistently on the root surfaces, 
regardless of whether or not the cementum was completely removed (Figs. 2, 
3, 6, 11, and 13). Connective tissue fibers were embedded in the new cemen- 
tum matrix as it was formed by the cementoblasts. Whenever a cementoblast 
was surrounded by the new matrix, it became a cementocyte. 

A new periodontal membrane was found in all transplants. It was fune- 
tionally arranged in all cases except in the fourteen-day transplant (Fig. 2). 
Functional arrangement of the periodontal membrane was seen for the first 
time in the twenty-four-day transplant (Fig. 3). Whenever new bone was 
deposited on the surface of the cartilage toward the tooth or between it and 
the tooth, the connective tissue fibers were embedded in this bone (Figs. 6 and 
13). In three of the transplants, however, wherever there was no bone be- 
tween the cartilage and the tooth, the fibers of the periodontal membrane 
appeared to be embedded in the cartilage or in the connective tissue immedi- 
ately adjacent to the cartilage (Figs. 3, 7, and 11). The arrangement of the 
fibers appeared to be functional in these cases. The fibers on the tooth side 
of the periodontal membrane were always embedded in new cementum. 

A new epithelial attachment was formed in all the transplants. Fre- 
quently, it was rather long and was either entirely or partly on the cementum. 
In two instances, the epithelial attachment was below the superior surface 
of the eartilage. 


Discussion 


From this study, it appears that an orderly sequence of events must take 
place in the replacement of cartilage by bone. The first event is the forma- 
tion of dense fibrous tissue around the eartilage. These fibers are generally 
parallel to the surface of the cartilage and appear somewhat similar to a 
perichondrium. These fibers are new beeause the cartilage was scraped to 
remove the perichondrium prior to implanting. The second event is the in- 
vasion of the cartilage by young fibroblasts and endothelial cells. The third 
event is presumably the differentiation of connective tissue elements into 
osteoblasts, followed by the formation of new bone matrix. The osteoid is 
formed on the surface of the cartilage implant as well as in the center of it. 
When it is formed within the cartilage, it is usually between the chondrocytes; 
however, sometimes the osteoid forms around spicules of cartilage containing 
both lacunae and matrix. Serial sections demonstrated that osteoid forming 
in the center of the cartilage was continuous with the osteoid on its surface. 
Thus, osteogenesis occurs first on the surface of the cartilage and then, by 
apposition, extends toward the center of the cartilage. Occasionally, the 
lacunae are opened and osteoid forms in the space occupied by the chondro- 
eytes. The fourth event is the conversion of osteoid to bone. Presumably, 
‘the nature of the osteoid is changed to permit calcification. Thus, new bone 
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is formed. The formation of bone in this replacement process is typical of 
endochondral bone formation as described by Weinmann and Sicher.* 

The difference between bone formation in this study and the normal 
formation of endochondral bone is that both vital and nonvital tissue induced 
osteogenic activity. When the fresh cartilage was implanted, this tissue did 
not grow. There was no interstitial growth of cartilage as occurs normally 
in endochondral bone formation. Not only was a lack of growth evident, but 
also the fresh cartilage degenerated. This degeneration was concomitant 
with the four events described previously. The cartilage that was preserved 
in aleohol prior to implanting was nonviable. The fixed cartilage could not 
grow; nevertheless, new bone formed around it as well as on its surface. Be- 
cause it was nonviable, the bone was not produced by a transformation of 
cartilage cells. After invasion of the cartilage by connective tissue, a process 
of replacement occurred in which the bone was first formed on the periphery 
of the cartilage and then extended toward the center of the cartilage. This 
process differed from normal endochondral bone formation in which the 
viable cartilage proliferates by interstitial growth (by mitosis) and is sub- 
sequently removed and replaced by bone. It would seem that nonvital 
-artilage acts as a template around which new bone forms. After this the 
template is replaced by new bone, which follows the connective tissue invasion. 
It is possible that the cartilage not only may act as a mold, but also may 
initiate the differentiation of mesenchymal cells into osteoblasts. If the 
latter hypothesis is true, the differentiation into osteoblasts is not caused, in 
nonviable implants, by vital chondrocytes, but by the calcified intercellular 
substance of the eartilage. It is possible that the intercellular substance may 
provide the necessary environment to excite the osteoblast to form osteoid. 
It may be the inductor. This is suggested by the growth of bony trabeculae in 
the tissues around the cartilage. The osteogenetic potency of the host cells 
was activated by the implants. The finding that osteogenesis was induced 
by nonvital eartilage indicates that viable cells within the implant cartilage 
are not necessary for bone formation. This would discredit Linghorne and - 
O’Connell’s® hypotheses that the origin of the majority of bone-forming cells 
is the bone rather than the connective tissue of the gingivae. However, it 
would lend eredence to their supposition that the osteogenic effects of bone 
and cementum grafts is due less to their cellular content than to the calcified 
intercellular material. 

Another important difference between the replacement osteogenesis in 
the nonviable cartilage implants and endochondral bone formation during 
growth and development is the absence of intracellular edema in the former 
and the presence of it ‘in the latter. Weinmann and Sicher* write: ‘‘The 
first sign of ossification is a degeneration of the cartilage at the middle of the 
shaft. The degeneration has to be characterized as an intracellular edema of 
the chondrocytes, The swelling of the cells leads to a stretching of the inter- 
cellular substance, which is thus transformed to a network of thin, widely 
spaced bars. The mechanical distention of the intercellular substance is one 
indispensable preparation for its removal.’’ This may be true of endochondral 
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bone formation, but it was not true of the replacement of the nonviable 
cartilage in this study. The chondrocytes in the nonviable cartilage were 
not swollen, but they had shrunk appreciably, making the space occupied by 
the intercellular substance larger. 

It appears that the cartilage implant was more important as an inductor 
of osteogenesis around the implant than within the cartilage itself. The 
formation of bone trabeculae around the cartilage was a consistent finding. 
These trabeculae were seen more frequently between the cartilage and the 
tooth than between the cartilage and the epithelium of the interdental papillae. 
It was interesting to see that the amount of osteogenesis was directly related 
to the length of the cartilage and the healing period, the healing period being 
the time between the implant and the sacrifice. The closer the cartilage was 
to the oral epithelium, the higher was the new alveolar bone. The replacement 
ossification was more advanced in the implants with the longer healing 
periods, 

Osteogenic activity was also proportional to the length of time the 
cartilage was preserved in aleohol. From these few implants, one might sug- 
gest that to get maximum osteogenic activity it should be kept in alcohol for 
three weeks and possibly longer. It appeared that cartilage was replaced by 
bone less rapidly when it was fresh than when preserved in alcohol. The 
reason for this may be that the cartilage in aleohol degenerated more rapidly, 
thus permitting a more rapid invasion by the connective tissues. The fresh 
cartilage degenerated, but not as fast. Asami and Dock? reported that the 
eartilage in their fresh implants degenerated, and they attributed it to a 
lack of nutrition. They also reported that bone formed earlier in cartilage 
which was boiled. In subcutaneous autotransplants of cartilage from rabbit 
ears, they saw new bone for the first time in the fifty-nine-day specimen. 
After thirty days, Urist and McLean,’ using ear cartilage in the rat eyes, did 
not find new bone. From the results of the investigations cited above, and of 
this one, it would be interesting to compare the osteogenetic potency of the 
cells of the periodontium with those of the eye and subcutaneous tissues, using 
the same animal, 

A syneytium was seen in some of the implants but not in others. The 
funetion or importance of these cells could not be determined. These multi- 
nucleated cells were seen in the thirty-nine-, sixty-two-, and sixty-four-day 
implants. They were absent in the fourteen-, twenty-four-, and twenty-eight- 
day implants. However, in these later implants the cartilage was invaded by 
connective tissues, thus indicating that multinucleated cells are not necessary 
to provide space for connective tissue invasion. The function of the multi- 
nucleated cells probably was not the removal of cartilage, because they were 
not in resorption areas. They were present on the surface of the cartilage, 
but were not in resorption areas of the cartilage as osteoclasts are in How- 
ship’s lacunae in bone. The syncytium was not associated with any foreign 
body reaction to the cartilage. In contrast, foreign body giant cells were 
seen around sutures, which were distant to the cartilage in the fourteen-, 
twenty-four-, and twenty-eight-day implants. 
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It was interesting to see the formation of a new periodontal membrane 
with the fibers embedded in osteoid on one side and in cementoid on the 
other. Even more interesting was the coursing of the fibers between the 
cementoid and the cartilage when there was no new bone on the surface of 
the cartilage or between it and the tooth. These fibers appeared to be anchored 
in the eartilage matrix or in the dense connective tissue fibers surrounding 
the cartilage, which were perpendicular to the periodontal membrane fibers. 
The arrangement of the fibers of the periodontal membrane was functional in 
all the transplants except the fourteen-day transplant. This finding does not 
agree with Morris’s* human study in which he reported that the fibers were 
parallel to the long axis of the root, with one exception. He stated that this 
was in the oldest specimen (106°days). However, the functional arrangement 
of the fibers is consistent with Ramfjord’s’ investigation in monkeys. In 
finding a funetionally arranged periodontal membrane as early as in the 
twenty-four-day transplant, we might assume ‘that it is possible to probe a 
healed pocket twenty-four days after a new attachment procedure, with little 
danger of tearing the new attachment. This is borne out by the formation of 
a new cementoid on the root surface sometime prior to the twenty-four-day 
healing period. 

Further studies of cartilage implants in epithelialized periodontal pockets 
have been undertaken. 

It would be possible to implant cartilage into a human periodontal pocket 
area immediately after an operation for a new attachment, which includes 
thorough curettage of the root, epithelial lining, and epithelial attachment. 
If the new attachment operation were done successfully, one might expect to 
get a new connective tissue and epithelial attachment together with the forma- 
tion of new bony trabeculae around the cartilage and the replacement of the 
cartilage with bone. Cartilage transplants in human beings, after new 
attachment operations, are being investigated. 


Summary 


Three autotransplants and three homeotransplants of cartilage, from the 
ears to surgical periodontal pockets, were completed in four Rhesus monkeys. 

At first the cartilage was surrounded by new connective tissue; then it 
was invaded by fibroblasts and by endothelial cells that formed capillaries. 
Later, presumably after differentiation from mesenchymal cells, osteoblasts 
formed new bone. 

The new bone formed on the outer surface of the cartilage and extended 
outward from it into the surrounding tissues. By continuous apposition on 
the bone that first formed on the surface of the cartilage, new bone formed 
inward toward the middle of the cartilage. The bone formed in the areas 
in which the cartilage matrix was removed and around spicules of cartilage ° 
including both matrix and chondrocytes. Whenever lacunae adjacent to 
fibroblasts were opened, new bone was deposited in the place of the chondro- 
cyte. 
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New bony trabeculae were formed in the tissues distant to the cartilage. 
This might indicate that the cartilage acted as an inductor to the new 
periodontium by activating its osteogenetie potency. 

The fresh cartilage was nonviable, and it did not grow. The cartilage 
preserved in aleohol was nonvital and exhibited varying degrees of degenera- 
tion. Nevertheless, the replacement ossification appeared to be more rapid 
than in fresh cartilage. 

The histologic differences between the replacement ossification in this 
study and normal endochondral bone formation during growth and develop- 
ment were discussed. 

A new periodontal membrane was formed with the fibers embedded in 
new cementum matrix of the teeth on one side, and in new bone matrix or 
cartilage on the other side. The periodontal membrane appeared to be func- 
tionally arranged, regardless of whether the fibers were embedded in bone or 
in the perichondrium of the cartilage. The functional arrangement was ob- 
served in all the transplants from the twenty-four-day specimen on. However, 
new cementum was formed on the root of the fourteen-day transplant, and 
collageneous fibers were embedded in it. 

A new epithelial attachment was formed. 
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Professional News Items 


American Academy of Dental Medicine 


The American Academy of Dental Medicine will hold its eleventh midannual meeting 
and luncheon at the Hotel New Yorker in New York City on Sunday, Dec. 2, 1956. There 
will be a business meeting for members at 10:00 a.M., followed by a luncheon-scientific 
session for Academy members and friends at 12:30 P.M. 

The afternoon session will be devoted to a symposium on ‘‘ Recent Concepts on the 
Temporomandibular Joint in Relation to Fixed and Removable Dentures and Roentgeno- 
graphic Interpretation.’’ Participants will be Drs. Morton Amsterdam, Philadelphia, 
Pennsylvania, Lewis 8. Block, Louisville, Kentucky, William J. Updegrave, Philadelphia, 
Pennsylvania, and Samuel Charles Miller, New York, New York. 

All members and interested dentists and physicians are cordially invited to attend. 
Address Dr. A. Reiner, Chairman, 114-01 201st St., St. Albans 12, New York. 


The New York Institute of Clinical Oral Pathology, Inc. 


A monthly conference will be held at 8:30 P.M., Monday evening, Dec. 17, 1956, at 
the New York Academy of Medicine Building, 2 East 103rd St., New York City. Members 
of the medical, dental, and allied professions are cordially invited. 

The essayist will be Dr. Albert Schatz, Director of Research and Professor of Micro- 
biology, National Agricultural College, Doylestown, Bucks County, Pennsylvania, who will 
lecture on ‘‘Introspections of a Soil Microbiologist on the Etiology of Dental Caries.’’ 

The discussors will be Dr. J. L. T. Appleton, Professor of Microbiology, University of 
Pennsylvania, School of Dentistry, and Dr. Seymour H. Hutner, Microbiologist, Haskins 
Laboratories, New York City. 


Cincinnati Dental Society 


The annual spring clinie meeting will be held March 16-19, 1957, at the Netherland- 
Hilton Hotel. The president’s dinner dance will be held in the Restaurant Continental of 
the Netherland-Hilton on Saturday, March 16. A luncheon has been arranged for March 17, 
at which a subject of general interest will be featured. 


Rowe Smith Memorial Foundation 


The third annual seminar will be held Dec. 2-5, 1956, at Fly-n-Fish Lodge, Caddo Lake, 
Karnack, Texas. The subject will be ‘‘The Problem of Pain in Dental Practice.’’ Essayists 
will include Dr, Stewart Wolf, Professor of Medicine, University of Oklahoma, School of 
Medicine, and Dr. Ruth Moulton, Assistant Clinical Professor of Psychiatry, Columbia Uni- 
versity. Dr. E. Cheraskin, University of Alabama, School of Dentistry, will serve as mod- 
erator. 

For further information and application, -write Rowe Smith Memorial Foundation, 501 
State National Bank, Texarkana, Arkansas. 
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First District Dental Society Announces 
Second Dental Education Workshop 


‘‘The Health Sciences for the Dentist of Tomorrow’’ is the theme of the second of 
three workshops for the improvement of dental education, which will be held on Friday, April 





12, 1957, at the Hotel Statler in New York City. 

An invitation is extended to the members of the health professions to participate. Ad- 
mission is free, and anyone interested may write for registration forms to Dental Education 
Workshops, First District Dental Society, Hotel Statler, New York 1, New York. 


University of Illinois 


Applications are being accepted for a two-year, full-time course in oral surgery being 
offered by the University of [Illinois College of Dentistry. The course will begin in Septem- 
ber, 1957, through the Department of Oral and Maxillofacial Surgery. It will carry credit 
toward a master of science degree. 

Further information may be obtained from Dr. Daniel M. Laskin, Department of Oral 
and Maxillofacial Surgery, University of Illinois College of Dentistry, 808 S. Wood St., 


Chicago 12, Illinois. 


University of Texas, Dental Branch 


The following postgraduate courses are offered: 

Jan. 7 to 19, 1957, inclusive. The course is designed for the 
O. Beck, Professor of Prosthetics; W. F. 
and Leon B. Sowell, Assistant Professor 


Complete Denture Prosthesis. 
general practitioner. Instructors are Drs. H. 
Truetzel, Associate Professor of Prosthetics; 
of Prosthetics. 

Periodontics. April 1 to 5, 1957, inclusive. 
of Dr. Martin Cattoni, Professor of Periodontics, University of Texas, with the par- 
ticipation of Drs. Helmut Zander, Chairman, Division of Periodontology, University of 
Minnesota; Hans Miihlemann, Department of Operative Dentistry and Periodontology, 
University of Ziirich; and Gunnar Bergstrom of Sweden, at present a visiting professor 

The course will offer participants the opportunity to carry 


The course will be offered under the direction 


at the University of Texas. 

out on patients the various techniques of periodontal therapy. 

The tuition for each course is $150.00, of which $50.00 must accompany the application. 
Further information may be obtained from Dr, Sumter Arnim, Director, Postgraduate School 
of Dentistry, University of Texas, Dental Branch, P. O. Box 20068, Houston 25, Texas. 


Tufts University School of Dental Medicine 


The following postgraduate courses are announced: 
Each Thursday afternoon for eight weeks, 


DPG. 201. Oral Pathology for the Oral Surgeon. 
Tuition, $150.00. Class limited to ten. 


Feb, 7 through March 28, 1957, 1 P.M. to 5 P.M. 
Drs. Irving Meyer, Gerald Shklar, and Irving Glickman. 
DPG. 304. Oral Surgery. Thursday through Saturday, April 25-27, 1957. Tuition, $100.00. 
Class limited to twelve. Dr. Frederick Henny, Director of the Dental Department, 
Henry Ford Hospital. 
DPG,. 303. Intravenous Anesthesia for the Dental Office. 
25-29, 1957. Tuition $250.00. Class limited to fifteen. Drs. Harold Krogh, Wash- 
; ington, D. C., and Adrian O. Hubbell, Long Beach, California. 


Monday through Friday, March 
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Medical College of Virginia School of Dentistry 


The following courses will be offered: 
Selected phases of pedodontiecs of interest to the general 


Pedodontics. Nov. 8 to 10, 1956. 
Fee, 


practitioner will be presented by outstanding guest lecturers and clinicians. 
$20.00. 

Complete Denture Construction. Jan. 14-19, 1957. Fee, $150.00. Partial Denture Design. 
Jan. 21-26, 1957. Fee, $150.00. These courses will be under the direction of Dr. 
Vincent R. Trapozzano, formerly of the faculties of the Medical College of Virginia, 
New York University, and the University of Pennsylvania. 

Crown and Bridge Prosthesis. Feb. 18-20, 1957. Dr. Ernest B. Nuttall, Professor of Crown 
and Bridge Prosthesis, Baltimore College of Dental Surgery, University of Maryland, 
will participate in the instruction offered in this course. Fee, $75.00. 

Oral Diagnosis. March 11-15, 1957. Dr. Edward V, Zegarelli, Columbia University School 
of Dental and Oral Surgery, will participate in the instruction offered in this course. 
Fee, $100.00. 

Anatomy of the Head and Neck. March 18-22, 1957. Fee, $75.00. 

Specifically designed for the general practitioner of 


Oral Surgery. April 1-3, 1957. 
dentistry. Fee, $75.00. 
Roentgenology. April 8-10, 1957. A course designed to provide the general practitioner 


with more satisfactory roentgenograms for diagnosis through a practical application 
of the right angle technique. Fee, $75.00. 
further information, write to H. T. Knighton, Director of Postgraduate and 


For 
Instruction, Medical College of Virginia, School of Dentistry, Richmond 19, 


Graduate 


Virginia. 


Middle Atlantic Society of Oral Surgeons 


The next meeting will be held Dee. 12, 1956, at the Lord Baltimore Hotel, Baltimore, 
Maryland. Dr. Clyde Litton of Charleston, West Virginia, will be the principal speaker. 
For further information, write to Dr. Edward C. Armbrecht, secretary, 1060 Chapline 


St., Wheeling, West Virginia. 


University of Texas, Dental Branch, Offers Symposium on Occlusion 


The Dental Branch of the University of Texas is offering a two-day symposium on 
occlusion, Nov. 22 and 23, 1956, from 9 A.M. to 5 P.M. each day. 

Among the clinicians will be Dr. Harry Sicher of Loyola University, Chicago; Drs. 
R. H. Kingery and R. E. Moyers from the University of Michigan; Dr. Clyde H. Schuyler 
of New York City; Dr. Gunnar Bergstrom of Sweden, at present visiting professor at the 
University of Texas, Dental Branch; and members of the faculty of the Dental Branch. 

The tuition fee is $25.00; checks should be made payable to the University of Texas, 
Dental Branch. Please reply by Nov. 9, 1956, enclosing tuition, to Dr. Sumter Arnim, 
Director, Postgraduate School of Dentistry, University of Texas, Dental Branch, P. O. 


30x 20068, Houston 25, Texas. 


University of Pennsylvania 


The following postgraduate courses are announced: 
Crown and Bridge Prosthesis. Jan. 28 to Feb. 1, 1957. Charles B. Sceia. 
Hydrocolloid Indirect Technic for Inlays and Bridges. Feb. 16 and 17, 1957. Morris 


J. Thompson, 
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Oral Diagnosis and Roentgenology. Jan. 7 to 18, 1957. LeRoy M. Ennis and Lester 
W. Burket. 
Partial Dentures. Feb. 11 to 16, 1957. M. M. DeVan. 
Minor Tooth Movement and Temporary Stabilization. Jan. 21 to 23, 1957. Leonard 
Hirschfeld. 
For further information concerning these courses, please communicate with Postgraduate 
Courses, University of Pennsylvania, School of Dentistry, 4001 Spruce St., Philadelphia 4, 
Pennsylvania. 
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Indice de la Literatura Dental Periédica en Castellano y Portugués (Index of 

Dental Periodical Literature in Spanish and Portuguese) for 1953. Volume 

2. Edited by the Asociacién Odontolégica Argentina. Price of Index, 

$6.00 per volume. Price of Subject Heading List (English-Spanish, 
Spanish-English) , $3.00. 


This volume indexes the material published in seventy-one publications— 
fifty-five in Spanish and sixteen in Portuguese—coming from fourteen coun- 
tries. The book includes scientific works, reprints, translations, editorials, 
book reviews, meetings, biographies, necrology, and all other news considered 
of permanent value. 

It consists of the following parts: (1) preface; (2) dental books pub- 
lished in 1953; (3) dental periodical publications in 1953, and their addresses ; 
(4) types of entries in the Index; (5) the Index, in which author and subject 
entries are arranged alphabetically. 

The indexing of scientific material is exhaustive; the indexing of non- 
scientific material is selective in accordance with the policies published on page 
79 of the first volume (1952). 

The material has been indexed following the list of subject headings of 
the Index to Dental Literature of the American Dental Association, translated 
into Spanish by Dr. Margarita Muruzabal. The list aforementioned is avail- 
able in English with Spanish translation following, to enable non-Spanish- 
speaking users to locate material easily in the Index. 

This Index will be a yearly publication, and the volumes corresponding 
to 1954 and 1955 are now being prepared. 

It is felt that this Index fills a long-felt need in dental bibliography and 
will be an indispensable book of reference for the research man, librarian, 
student, professor, and other members of the dental profession. 

The Index may be obtained from the Asociacién Odontolégica Argentina, 
Biblioteca, Junin 959, Buenos Aires, Argentina, or from the American Dental 
Association, 222 East Superior St., Chicago 11, Illinois. 
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Abstracts 
of Current Literature 


ORAL PATHOLOGY 
Solitary Eosinophilic Granuloma of Bone. T. Hunter. J. Bone & Joint Surg. 38: 545, 1956. 


The etiology of eosinophilic granuloma of bone is unknown; however, it is supposed 
to be a peculiar inflammatory reaction to some agent of infection, as yet unidentified. Cul- 
tures made of biopsy material are nearly always sterile. 

This condition is most frequently seen in children and young adults. Along with the 
mandible, the skull, ribs, femur, vertebrae, pelvis, humerus, and clavicles are most com- 
monly affected. 

Complete and spontaneous recovery of the lesion can and does occur; however, the 
usual procedure, once the lesion has been demonstrated radiographically, is curettage. 

The prognosis of the solitary lesion is excellent. 


T. J. CG. 


ORAL MEDICINE 
Dental Bone Changes Occurring in Sickle-Cell Diseases and Abnormal Hemoglobin Traits. 
J. R. Prowler and E. W. Smith. Radiology 65: 762, November, 1955. 


Dental roentgenograms may be of considerable value in detecting hemoglobin abnor- 
malities in patients. 

The absence of discernible trabeculae in the mandibular molar region of a patient 
with bone change associated with sickle-cell anemia is reported. 

In ten patients not previously suspected of having any hematologies, roentgenograms, 
taken solely for detection of dental-surgical conditions, showed sickle-cell changes. 

The circumscribed osteosclerotic regions which are commonly seen in the long bones 
of persons considered to have a sickle-cell disease are thought to result from bone in- 
faretion; similar areas were encountered in the mandible and maxilla. 


tT. J.C. 
ORAL SURGERY 


Classification and Treatment of Temporomandibular Joint Problems. J. B. Costen. Ann. 

Otol., Rhin. & Laryng. 65: 35, March, 1956. 

The treatment of diseases of the temporomandibular joint embraces everything from 
removal of a single source of trismus to surgery upon the joint itself. If an accidental 
movement of the lower jaw, such as a blow to the jaw or a yawn, produces enough irrita- 
tion within the joint, trismus and otalgia ensue. The treatment consists of external elastic 
splinting, local heat, and sedative drugs. If the origin is an abscessed tooth or infection 
of the ear canal, removal of these sources is the solution. If the joint changes are sec- 
ondary to long-standing malocclusion and improper action of the condyle, irreversible 
changes in the meniscus, cartilage, and bone structure of the joint occur. These tissues 
cannot be improved, but restoration of the balanced occlusion usually removes the source 
of stress and damage, so that pain and trismus are relieved. Fortunately, this type con- 


stitutes the largest fraction of cases. 
T. J. C. 


1253 











. TT O. S., O. M., & O. P. 
1254 ABSTRACTS OF CURRENT LITERATURE ya eden 1956 


The Indications and Technique for Cervical Lymph Node Resection. Alton Ochsner. Ann. 
Otol. Rhin. & Laryng. 64: 728, December, 1955. 


The indications for cervical lymph node dissection are dependent upon a number 
of factors. Lymph node dissection is not indicated unless the primary lesion has been 
cured. The author emphasizes the fact that all lymph node enlargement is not necessarily 
carcinomatous spread; it might be inflammatory enlargement. 

Because of the rich lymphatic drainage from the oral cavity, lymph node involve- 
ment from lesions in the buccal cavity is extremely likely. Although most tumors of the 
buccal cavity usually remain localized in the nodes indefinitely when they metastasize to 
the cervical nodes, there are two types of tumors in which widespread metastases are likely 
to occur. These are the transitional carcinomas and the lymphoepitheliomas which are 
found at the tongue and in the region of the tonsils. 

There is no uniformity of opinion concerning the advisability of performing prophy- 
lactic lymph node dissection. It is the author’s opinion that prophylactic node dissection 
is necessary in many cases, but unnecessary in cancer of the lip unless the lesion is greater 
than 3 em. in size or is highly malignant. 

Carcinoma of the lower gingiva, unless the lesion is small and superficial, should 
be treated with en bloc excision of the lesion and the adjacent mandible, and a radical 
neck dissection on the homolateral side. Carcinoma of the upper gingiva should be treated 
adequately with wide excision of the local lesion and homolateral radical neck dissection 
if palpable nodes are present. 

Cancer of the buccal mucosa of the cheeks is a relatively benign lesion. Except when 
it is located posteriorly near the angle of the jaw, local treatment should consist of irradia- 


tion and unilateral radical lymph node dissection. 
T. J.C. 


Stone in the Maxillary Sinus. J.T. Marr. Radiology 64: 718, May, 1955. 


Case report: “A white woman, aged 56, was seen in 1948, for examination of the 
sinuses. She stated that a dentist had removed an upper right molar in 1933. The next day 
there was a little swelling about the site of the extraction with moderate swelling in the region 
of the right maxillary sinus. The following day the swelling had increased and there was 
pain in the sinus area. The patient consulted another dentist, who thought there was either 
the tip of a tooth root or piece of bone in a communicating tract between the tooth socket and 
the maxillary sinus. The tract was irrigated several times during the next three or four 
weeks. A few small pieces of bone were recovered, but it was believed that there was still 
a foreign body in the sinus...” 

The report further states that a fistula was present for fifteen years; finally a foreign 
body was removed and analysis proved it to be a stone without a root particle as a nucleus. 

According to the authors, this is the ninth such case to be reported in the literature. 


T. J. ©. 
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Operative Oral Surgery 


SURGICAL CORRECTION OF MANDIBULAR PROGNATHISM 


Conrap J. SpruKa, D.D.S.,* CLEVELAND, OHIO 


HE technique for the correction of mandibular prognathism has been 

described by numerous authors who have abundantly supplied the litera- 
ture with various methods for correcting this deformity. 

The first surgical operation on record for the correction of mandibular 
prognathism was done by Hullihen' in 1848. More than fifty years elapsed 
before bilateral resection of the mandible was again suggested. It was at this 
time that V P. Blair,? of St. Louis, first conceived the plan to correct this 
deformity by shortening the body of the mandible by bilateral resection, In 
1909, Babeock® performed a modification of Blair’s operation by making a 
horizontal incision above the mandibular suleus. Dingman,‘ in 1944, intro- 
duced a two-stage procedure for the removal of a section of bone from the 
body of the mandible. 

The procedure used in the eases reported in this article was first described 
by Kostecka,® of Prague, Czechoslovakia, in 1934. His technique proved very 
satisfactory because it avoided the mandibular nerve and vessels, and because 
of the ease with which the mandible could be fixed to the maxilla. 

Considerable eredit must be given to the late Dr. Edward Reiter of Cleve- 
land, Ohio, who not only pioneered with this technique in this country, but 
also did much researeh on the postoperative results. Having known him 
intimately for many years, I regret that he did not live to publish a summary 
of the almost 100 eases he had operated on successfully. 

In this artiele, I shall report twenty cases of mandibular prognathism 
which I have treated in the last few years by sectioning through the neck of 
the mandible. The technique described in this article permits all the teeth 
to be placed into ocelusion. The patient is given a good, functional jaw as 
well as an improved cosmetic result. This has been suecessfully accomplished 
by eutting through the neck of the mandible at a point above which the in- 
ferior alveolar vessels enter the mandibular canal. Not only have the results 
been uniformly good, but the simplicity, operative time (which is from thirty to 
forty-five minutes), and absenee of facial sears are more than enough to 
highly recommend this technique. 





. *Assistant Professor of Oral Surgery School of Dentistry, Western Reserve University: 
Consultant in Oral Surgery, Veterans Administration Hospitals, Cleveland, Ohio; Regional 
iditor, World Directory of Oral Surgery. 
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Fig. 1. 
Auriculotemporal N. 


int. Maxillary A. 


Superficial temporal A. 


Facial N. 


Fig. 2. 


Fig. 1.—Insertion of aneurysm of needle and structures to be avoided. 
Fig. 2.—Position of Gigli saw. 
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Photographie records are made showing full-face, profile, and close-up 
views of the oeelusion. Study models are made of the upper and lower teeth 
with bite recordings. By matching the upper cast with the lower cast, we can 
predetermine what the occlusal relationship will be after the mandible has 
been repositioned. We can also determine whether or not orthodontic treat- 
ment is indicated prior to or after surgery. Radiographic studies should also 
be made to aseertain whether or not we are dealing with a pathologie condi- 
tion. 

After all preliminary arrangements, such as the grinding of teeth, the 
wiring of splints to the teeth, or the cementing of orthodontic bands, have 


been completed, the temporal region is shaved. 





Suture 


Fig. 3.—Position of neck of mandible after it has been severed. 


The anesthetic is a matter of personal preference. Part of this series was 
done under local anesthesia, while the other operations were performed under 
Pentothal sodium anesthesia, permitting complete immobilization before the 
patient left the operating room. 

The patient is prepared and draped according to the accepted surgical 
technique. The area of the first incision, located halfway between the angle 
of the mandible and the lobe of the ear and behind the posterior border of the 
ramus, is marked with methylene blue. The sigmoid notch is palpated and 
also marked with methylene blue. An incision about one-half inch in length is 
made over the area of the first marking on the right side of the neck. <A 
curved aneurysm needle is inserted through the first incision to the inner 
aspect of the ramus. The needle is kept in close contact with the ramus be- 
cause of the proximity of the internal maxillary artery which lies back of the 
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Fig. 4. 


Fig. 5. 


Fig. 4.—Case 1. A, Preoperative photograph showing asymmetrical face. 8B, Post- 
* operative photograph showing improved cosmetic result. 
Fig. 5.—Case 1. Preoperative and postoperative appearance. 
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neck of the mandible. The needle is moved forward through the sigmoid notch 
and brought on to the face through a stab incision (Fig. 1). A Gigli saw is 
fastened to the aneurysm needle by means of a ligature wire to the eyelet in 
the end of the needle and earried back through the first incision. Two metal 
cuffs are inserted to protect the soft tissue. The neck of the mandible is then 
severed with the Gigli saw by a back-and-forth motion through the incisions 
(Fig. 2). Caution must be taken to stop as soon as the neck of the mandible 
is severed, because of the relationship of the temporal vessels and the facial 
nerve. The Gigli saw is removed and any bleeding which persists usually can 
be controlled with pressure. The right mandible is easily shifted posteriorly. 
line silk sutures are used to approximate the skin margins. 

The condylar neck on the opposite side is severed in a similar manner. 
The mandible is then repositioned into proper occlusion and held with elastic 
traction (Fig. 3). 

The postoperative treatment is essentially the same as in mandibular 
fractures. A liquid diet reinforced with vitamins or a Sustagen preparation 
as a diet is reeommended. 

Case Reports 
Case 1 (Figs. 4, 5, and 6).—A. K., a 23-year-old man, requested the operation for 


improvement of his facial appearance before re-enlisting in the Army. He complained of 
being unable to masticate his food properly. He could not eat hard or tough food. The 
jaws tired easily and attempts at mastication were very wearisome. He complained of 


frequent episodes of indigestion. 





B 


Fig. 6.—Case 1. A, Preoperative photograph. B, Postoperative view showing balanced 
- occlusion. 


An oral examination revealed that the only occluding teeth were the upper second 
molars with the lower third molars. 

The operation aided the patient in mastication as well as in making a complete social 
readjustment. The patient returned at the end of one year for follow-up examination. 
He displayed a good, functional jaw. Roentgenograms taken at this time showed a good 


bony union at the neck of the mandible. 
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Fig. 











Fig. 8. 


Fig. 7.—Case 2. Preoperative photograph showing elongated face. B, Postoperative 
photograph showing well-proportioned face. 
Fig. 8.—Case 2. Preoperative and postoperative appearance. 
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Case 2 (Figs. 7 through 13).—H. D., a 27-year-old paraplegic, complained of inarticu- 
ate speech and difficulty with mastication. Inspection showed a very prominent chin with 
overdevelopment of the symphysis menti. There were no occluding teeth. The maxillary 
anterior teeth were missing. Preoperative radiographs were taken to rule out any 
pathology, as well as to demonstrate the prominence of the lower jaw (Fig. 10). Im- 
mediately after the operation the patient displayed a new personality, and he was more 
than gratified with the results (Figs. 7, 8, and 9). Radiographs were again taken at this 
time to see the results (Fig. 11). Three months postoperatively an upper partial denture 
was constructed. This enabled the patient to chew better and to speak more distinetly. 


The patient was contacted eight years later for follow-up radiographs. Because of 
his paraplegic condition, he was advised to report to the nearest hospital. The radio- 
graphs were taken at the Coshocton County Memorial Hospital in Coshocton, Ohio. They 


_ 


revealed a complete bony union with no evidence of any fracture line (Figs. 12 and 13). 





A. B. 


Fig. 9.—Case 2 A, Preoperative view showing malocclusion. B, Postoperative photograph 
showing baianced occlusion. 


Case 3 (Figs. 14, 15, and 16).—H. L., a 21-year-old factory worker, wanted his facial 
appearance corrected before getting married. He had developed an inferiority complex 
and was embarrassed when appearing before groups of people. 

Oral examination revealed two occluding molars. Because of the relationship of the 
remaining teeth, there was considerable difficulty in mastication. Postoperative results 
have completely changed this man’s mental attitude. Now, also, he is the proud possessor 
of a good, functional jaw. The patient was seen fourteen months later, at which time 


he proudly displayed a new personality and an excellent functioning jaw. 


Case 4 (Figs. 17, 18, ahd 19).—W. B., a 21-year-old undernourished student, stated 
that he was not doing too well in school because of his loss of weight. He was constantly 
tired and attributed his undernourishment to his inability to masticate his food properly. 
He had developed an unpleasant attitude toward life. He was interested in getting his 


facial appearance changed, as well as acquiring an occlusion for proper mastication. 


Examination revealed an overdevelopment of the lower jaw, with protrusion and 
malocclusion. There was no occlusion on the left side. On the right side, the only point 
of contact was the upper first molar with the lower third molar and two upper premolar 


ponties with the lower second molar. 
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B. 
Fig. 11. 


Fig. 10.—Case 2. A, Preoperative radiograph, lateral view. 8, Preoperative radiograph, 
posteroanterior viev 
Fig. 11—Case 2. Radiographs taken immediately after operation. 
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Fig. 13. 


12.—Case 2. Postoperative radiographs taken eight years later. 
2. taken eight years postoperatively. 


13.—Case Posteroanterior view 
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Fig. 14. 














B. 
Fig. 15. 


A, Preoperative photograph showing extremely elongated face. B, 
Postoperative photograph showing a well-proportioned face. 
Fig. 15.—Case 3 A, Preoperative photograph showing extremely elongated mandible 


Fig. 14.—Case 3. 


from angle to symph . B, Postoperative photograph showing normal profile and absence 
of facial scars fourteen months after operation. 








A. 


16 Case 3 A, Preoperative photograph showing amount of protrusion. B, Postoperative 
photograph taken eight weeks after operation showing normal occlusion. 


A, Fig. 17. B. 











A. Fig. 18. B. 


Fig. 17.—Case 4. A, Preoperative photograph showing elongated face B, Postoperative 
photograph showing facial symmetry. 

Fig. 18.—Case 4. A, Preoperative photograph. B, Postoperative photograph taken seven 
weeks after operation. 
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After surgery, the patient’s entire outlook changed. Examination twelve months 
later showed a good, functional jaw. 
The treatment and care given these eighteen patients have proved to be 
most gratifying to all parties concerned. The experience of seeing a trans- 
formation in both appearance and mental attitude has been a revelation to 


both patient and oral surgeon. 


Fig. 19.—Case 4. Preoperative and postoperative close-ups of occlusion. 


Conclusion 


Eighteen cases of mandibular prognathism were corrected by severing the 
neck of the mandible. The treatment consisted of the establishment of a 
balanced occlusion in harmony with the restored masticating mechanism. 
Prior to surgery, either arch bars or orthodontic bands were placed on the 
upper and lower jaws. At the conclusion of surgery, the jaws were fixed with 
elastic traction and left for a period of six weeks. There have been no open- 
bites, and follow-up roentgenograms taken as long as eight years postopera- 
tively have revealed complete bony unions. This, plus the absence of facial 
sears and the simplicity of the operation, is more than enough to recommend 
this technique. 
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FACTORS ASSOCIATED WITH CONGENITAL CLEFT LIP AND 
CLEFT PALATE IN THE PACIFIC NORTHWEST 


Oscar E. Beper, B.S., D.D.S.,* Hersert E. Cor, M.D.,** Ricuarp P. BRAAFLADT, 
D.D.S., AND JAMEs D. Hous, B.A., D.D.S., SEATTLE, WASH. 


STATISTICAL analysis of medical histories of cleft lip and cleft palate 
A patients treated over the past ten years at Children’s Orthopedic Hos- 
pital in Seattle, Washington, reveals a pattern both similar to and different 
from the analyses made in other geographic areas. 

Our investigation was concerned with the following factors as related to 
cleft lip and cleft palate patients: types of cleft, occurrence, sex, birthrank, 
maternal age, hereditary background, race, and incidence of associated anom- 
alies. 

The purpose of this article is to add to the statistical data now available 
on cleft lip and eleft palate with relation to different geographic areas. 
The hospital draws patients from the Northwestern states and from Alaska. 
This will make possible a comparison of the findings with those of other areas, 
so that ultimately some positive conclusions may be drawn relative to this 
complex developmental problem—the congenital defect of greatest incidence. 

The data were obtained from 433 medical histories. 

The method used herein to classify the cleft lip and/or cleft palate is as 
follews: 

Types of cleft lip: 
Unilateral lip—ineomplete or complete. 
silateral lip—incomplete or complete. 


Types of cleft palate and cleft lip and palate. 

Class 1. Fissure of the azygos or tip of the uvula. 

Class 2. Fissure of the uvula. 

Class 3. Fissure of the soft palate. 

Class 4. Fissure of the soft and hard palates. 

Class 5. Fissure of the soft and hard palates through the alveolar 
ridge, at the junction of the left or right maxilla and 
premaxilla, usually accompanied by a cleft lip on the 
same side. 


_*Associate Professor, Director of Maxillofacial Prosthesis Clinic, Dental School, Uni- 
versity of Washington, and Director of Dental Service, Children’s Orthopedic Hospital. 


**Chief of Surgical Services, Children’s Orthopedic Hospital. 
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Class 6. Fissure of the soft and hard palates through the alveolar 
ridge, involving both of the maxillae and the premaxil- 
lary bone, usually accompanied by a double cleft lip.' 








A. Incidence of Cleft Lip and Cleft Palate——I'rom the total of all the 
cases studied, similar clefts were grouped into their respective classification. 
It was found that the cleft involving the complete palate in combination with 
a cleft lip on one side only (Class 5 cleft) was predominant. A numerical 
similarity between Class 4 and Class 6 elefts was found. Possibly this is 
merely a coincidence, with no correlation in cause suggested by the investi- 
gators. Since Class 1 and 2 clefts, as a rule, do not inconvenience the patient, 
they are not recorded unless the person presents with some medical problem 
and is given a complete physical examination. Therefore, they may be ex- 
pected to be in the minority, statistically (Chart 1). 
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-Incidence of morphologic types of clefts. 





Chart 1.— 
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Cleft Lip only EE 116 


Chart 2.—Percentage of occurrence of similar clefts. 
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Chart 3.—Incidence of unilateral clefts. 





A composite of similar cleft groups is represented by Chart 2. Of a total 
of 433 cases represented, 59 per cent of the eases fall into the Class 5 and 6 
cleft groups. Clefts in which only the hard and soft palates were involved 
(Classes 3 and 4) rank second in occurrence, with 27 per cent. Cases of cleft 
lip showed only a 14 per cent incidence, with the unilateral type being more 
frequent by 8 to 1. 

This investigation (Chart 3) shows that unilateral cleft lip with cleft 

‘palate occurred more frequently on the left side than on the right side. Of 

these Class 5 clefts, 104 involved the left side, while fifty-seven cases were on 
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the right side. The eases of unilateral cleft lip only show a similar pattern; 
thirty-nine cases were on the left side, while sixteen were on the right side. 
Thus, of the total cases of cleft lip and cleft lip and palate, 143 (66 per cent) 
were clefts of the left side, while seventy-three (34 per cent) were right side 


elefts. 


B. Sex Incidence.—y comparing the sex incidence (Charts 4, 5, 6, and 
7), it was found that of 483 patients, 258 were male and 175 were female. 
Thus, almost twice as many males were involved as females, the percentages 
being 61 per cent male and 39 per cent female. 


Unilateral Lip em 33 
Bilateral Lip Lee 


Class 1 0 

Class 2 0 

Class 3 a 

Class a ! 
Class 5 _ SE 
Class 6 — # $| EE | 


Chart 4.—Distribution of cleft types in males. 
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Chart 5 Combination of similar clefts expressed as percentage of occurrence in males. 
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Chart 6.—Distribution of cleft types in females. 


Cleft Lip and Palete Ee =|), 9% 
(Class 5 and 6) 


Cleft Palate only > 
(Class 1 to k) 
Cleft Lip only que = )),¢ 
Chart 7.—Combination of similar clefts expressed as percentage of occurrence in females. 


Class 5 is the predominant cleft in the male, followed by Class 6 and Class 
t. This differs from the female, in whom Class 4 clefts are the most frequent. 
It should also be noted that Class 4 and Class 5 clefts in the female oeeur in 
almost equal numbers, while in the male group Class 5 elefts were twice as 
numerous as Class 4 clefts. 
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A comparison of the percentages of types of defects in male and female 
patients shows a greater percentage of cleft lip and cleft lip with cleft palate 
among the males and a greater percentage of cleft palate among females. 


C. Birthrank.—In the multibirth families studied with regard to birth- 
rank, the 406 cases involved varied from first-born to eighth-born. Our study 
shows that cleft lip and palate occurs more frequently than clefts of the lip or 
eleft palate only in each of the birthrank groups. Clefts of all classes were 
more common in the first-born group than in any other group (Chart 8). 
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Chart 8.—Incidence of clefts related to birthrank. 


D. Maternal Age.—A breakdown of the classification of clefts in relation 
to maternal age is shown in Chart 9. Class 5 and Class 6 clefts show the 
greater incidence in all age groups. The average age of greatest number of 
progeny have more children with clefts than the older and younger age groups 
in our study. 








MATERNAL AGE 
UNDER 19 | 19-24 25-30 | 31-35 36-40 | OVER 40 
5 21 23 1 
0 0 0 0 
0 0 0 0 
1 4 8 1 
5 39 23 10 
8 
2 
1 
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Chart 9.—Incidence of clefts related to maternal age. 


E. Hereditary Background.—0Of the total 433 patients studied, only 373 
had complete information relative to hereditary background. Accurate hered- 
itary background information is very difficult to obtain, especially if it is 








YES NO 
Lip only 11 43 
Class 1 0 0 
Class 2 0 1 
Class 0 19 
Class 13 65 
Class 26 112 
Class 38 45 
Total 88 











Chart 10.—Number of cases showing hereditary background. 
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derived entirely from study of patient histories. Even when given, its reli- 
ability is certainly open to question. Our information revealed that eighty- 
eight, or 22.8 per cent, of these cases showed a positive background of cleft 
lip or cleft palate by direct familial relationship. Percentagewise, Class 5 and 
6 clefts show the greatest hereditary incidence (Charts 10 and 11). 


Cleft Lip and Palate em ome oT 


(Class 5 and 6) 
Cleft Palate only  ) 32 
Cleft Lip only me 


Chart 11.—Combination of similar clefts with hereditary background expressed in percentages. 


F. Race.—In an area of substantial Negro population, only one case in 
ten years was reported. This tends to emphasize the low cleft rate in Negroes. 
In our study, the white race proved to be the most prone to clefts (Chart 12). 








= Negroes 1 
Yellow 6 
Red 14 
White 412 
Total ~ 433 





Chart 12.—Incidence of clefts related to race. 


G. Associated Anomalies.—The 433 cases investigated showed a wide 
variety of associated anomalies accompanying cleft lip and/or cleft palate. 
These inelude heart defects, clubfeet, and malformation of the hands, fingers, 
Chart 13 shows the number of patients with associated anomalies in 


and legs. 
The more extensive clefts were found to have the 


each classification group. 
greatest number of anomalies connected with them (Chart 14). 











ele | up | | | 
rns | ONLY 1 2 | 3 4 5 
With anomaly 4 0 0 3 25 21 10 63 
Without anomaly 50 0 1 16 69 141 83 373 





Chart 13.—Anomalies associated with clefts. 
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Chart 14.—Percentage of cases having associated anomalies. 


Conclusions 


1. Class 1 and 2 elefts are not detected routinely unless the patient is 
given a complete physical examination for other reasons since these clefts do 


not inconvenience the patients. 
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2. Of all clefts studied, 59 per cent involved the lip and palate (Classes 5 
and 6); 27 per cent involved the palate only (Classes 1 to 4) ; and 14 per cent 
involved the lip only. These percentages do not agree with those of Hixon® 
(whose investigation indicated cleft lip and palate—50 per cent, cleft palate 
only—19 per cent, lip only—31 per cent) or with those of Fogh-Andersen.* 
They agree essentially with those of Snodgrasse,* Davis,* and Oldfield.° 

3. Unilateral clefts oceur most frequently on the left side; 66 per cent 
of the unilateral clefts were on the left, and 34 per cent were on the right 
side. This compared favorably with the findings of Snodgrasse* and Hixon.° 

4. Unilateral cleft lips occur more frequently than bilateral cleft lips. 
Fogh-Andersent and Snodgrasse* made similar findings. 

5. Cleft lip and palate (Classes 5 and 6) occurs more frequently than cleft 
lip only or cleft palate only (Classes 1 to 4) in both male and female. This 
agrees with Fogh-Andersen,* Davis,* and Oldfield.” 

6. Cleft lip and cleft lip with cleft palate occur more often in the male. 
These findings agree with those of Hixon,® Mahon and McKeown,’ and Graee.* 

7. Incidence percentage of cleft palate only is greater in the female. This 
was found to be so by Mahon and McKeown,’ Hixon,® Fogh-Andersen,* and 
Oldfield.® 

8. Cleft lip and palate (Classes 5 and 6) are the most common in all birth- 
rank groups. 

9. There were more eases of clefts in the first-born group; however, the 
ratio of incidence to the total number of live births in this geographic area 
could not be determined. 

10. Mothers in the group aged 19 to 24 years have the greatest incidence 
of children with clefts since theirs is the most fertile group. This agrees with 
the findings of Grace.° 

11. Incidence in relation to the total number of births for each mother in 
each age group could not be obtained for this report. 

12. Twenty-three per cent of all the cases showed a positive hereditary 
background; 77 per cent were negative. This agrees with Olinger’’ and Snod- 
grasse,* but is double that of Oldfield® (11 per cent). 

13. Figures show that only one of the 433 cases was of the Negroid race. 
This agrees with the findings of Vaughn" and Davis* that cleft lip and palate 
is rare in Negroes. 

14. Of the cases studied, 14.5 per cent had associated anomalies. This 
agrees favorably with the findings of Mahon and McKeown‘ and Fogh-Ander- 
sen.* 

Summary 

This is an analysis of the medical histories of cleft lip and cleft palate 

‘patients of the Northwestern area of the United States who presented at Chil- 
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dren’s Orthopedic Hospital of Seattle. The factors investigated were types 
of clefts, their ineidenee, sex involved, the effect of birthrank, maternal age, 
hereditary background, race, and the incidence of associated anomalies. 


These factors were compared with those obtained in other areas. 
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MULTIPLE MYELOMA INVOLVING THE 
TEMPOROMANDIBULAR JOINT 


BERNARD M. CoHEN, D.D.S.,* AND HAro._p A. Meyers, D.D.S.,** 
Far Rockaway, N. Y. 


Mx. cases of temporomandibular pain are evaluated as being of dental 
origin and the acute symptoms are treated symptomatically without full 
examination and study. It is admitted that laboratory studies are not always 
of prime importance in treating such cases and are omitted because of lack of 
either training or clinical experience. The known incidence of tumor of the 
temporomandibular joint is extremely small. However, we should not be re- 
miss in our examinations and depend upon this fact to help prevent errors from 
occurring. The importance of a complete study is illustrated in the case re- 
port presented in this article. 

Multiple myeloma is a neoplastic diseage which forms from bone marrow 
cells and causes extensive involvement of the entire skeleton. This tumor in- 
volves many bones and can produce severe pain, pathologie fracture, anemia, 
hyperproteinemia and, in 60 to 70 per cent of the cases, diagnostic urinary 
excretion of Bence Jones protein. It usually occurs with no predilection to 
race, after the age of 40, and is twice as frequent in males as in females. The 
bony areas which contain red marrow, such as ribs, sternum, parts of the man- 
dible, and the clavicle, seem to be the most frequent sites. Eventually the 
entire skeleton becomes involved. The etiology of this disease is unknown 
and the pathogenesis is open to speculation. The tumors are thought to origi- 
nate from specific bone marrow cells, such as the myelocyte, lymphocyte, and 
mononucleated red cells. 

The pathologie variations of this tumor are based upon which of the cellu- 
lar elements predominates. The tumor is thus classified as lymphocytoma, 
myeloeytoma, or plasmocytoma. The latter is the most frequent type. 

It is not known whether the lesion begins in one area and metastasizes to 
other bones or has its origin in several areas simultaneously. The roentgen 
appearance of the involved bones is characterized by destruction without the 
concurrent deposition of bone as seen in most other neoplastic lesions. The 
rare involvement of the maxilla, even in the eases in which the mandible and 
skull are involved, is predicated upon the predilection of the tumor for red 
bone marrow areas. The lungs are rarely involved, but metastases to the liver 
and spleen are frequent. On the other hand, pulmonary changes with emphy- 


*Visiting Oral Surgeon, Morrisania City Hospital; Director of Dentistry and Attending 
Oral Surgeon, Beth David Hospital; Associate Attending Oral Surgeon, St. Joseph Hospital. 
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sema are not uncommon, as are severe nonprotein nitrogen retention and low 
blood pressure. The marked destruction of the bone marrow will eventually 
cause secondary anemia as a late symptom. 

The prognosis in these cases is not favorable, although some patients have 
lived from two to eight years after diagnosis. The usual life span is somewhere 


in the two- to five-year area. 


Laboratory Findings.*— 

1. Moderate normoeytie anemia. Anemia may be absent in severe or fatal 
eases. A few normoblasts, but no megaloblasts, may be found. Moderate 
chromatophilia, slight basophilic stippling, and reticulocytosis may be ob- 


served. 

2. The white blood count may vary slightly above or below normal. 

3. Prolonged clot retraction occurs due to the hyperproteinemia, but 
the platelet count is normal. 

4. The sternal marrow may show the presence of myeloma cells (3 to 65 
per cent of all cells present in the disease), but their absence does not exclude it. 


). Other changes: 
(a) Hyperproteinemia 
(b) Inereased serum caleium 
(c) Inereased urie acid (blood) 
(d) Retention of nonprotein nitrogen 
(e) Exeretion of Bence Jones protein in 65 per cent of cases 
f) Normal alkaline phosphastase. 


Case Report 


A 44-year-old Negro man was seen for the first time with a complaint of pain in the 
temporomandibular region and the right side of the face. On examination it was noted 
that some trismus hindered jaw movement and that, on opening, there was deviation of 
the mandible to the affected side. The patient complained of pain on mastication of about 
one week’s duration. The remainder of the oral examination was essentially negative. 

On the basis of the initial examination, a tentative diagnosis of acute temporo- 
mandibular arthralgia was made. The routine x-ray examination of the joint areas and the 
mandible was made. A small osteolytic lesion was noted in the left body of the mandible 
and another larger lesion was discovered in the neck of the right condyle (Figs. 1 and 2). 
These lesions were suspicious of a metastatic tumor and the patient was admitted to the 
hospital for a more extensive work-up. 

The previous medical history was essentially negative, except for treatment of 
venereal disease in 1942. The family history was noncontributory. 

Physical examination revealed some complaint of pain in the left shoulder and right 
hip. It also disclosed that periodic bouts of hoarseness had occurred in the past five or 
six months. The remainder of the examination was essentially negative. The urine exami- 


nation was negative for Bence Jones protein. 

X-Ray Examinations.— 

Pelvis: Cystic changes in the lower portion of the right ilium immediately above the 
acetabulum were revealed. 


*Kolmer, John A.: Clinical Diagnosis by Laboratory Methods, New York, 1949, Appleton- 
Century-Crofts Company, Inc., pp. 669-670. 
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Thorax: There was no evidence of pathology in the ribs. 
showed areas of destruction (Fig. 1) 
mal infiltration. 


Both right and left clavicles 
There was no evidence of mediastinal mass or parenchy- 
Costophrenic sinuses were clear. The heart was not enlarged. 
arch was somewhat enlarged. 


The aortic 


Extremitics: <All extremities were normal. 


Chest film showing the extensive involvement of the clavicles. 


9 


2.—Right lateral jaw film showing eroded lesion in the condylar neck. May 20, 1955. 
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Fig. 3.—Small eroded lesion in the left body of the mandible. May 20, 1955. 


Fig. 4.—Extensive erosion of condylar region. 
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Mandible: X-ray examination revealed an osteolytic lesion in the neck of the right 
condyle (Fig. 4). Another small osteolytic lesion was present in the left body (Fig. 3). 
In view of the patient’s complaint of hoarseness, the chest service did a bronchoscopy 
and reported both the bronchi and the larynx to be normal. They also felt that myeloma was 
ruled out on the basis of the blood picture. 








The Tumor Service Reported as follows: 






‘*This patient presents a picture of variegated bone lesions. The outer por- 
tion of the left clavicle gives the appearance of cystic bone disease. The inner 
portion resembles more of a destructive process, The defects in the right ischium 
show two punched-out areas and one translucent area which is possibly metastatic 








in nature. 
‘*Multilocular metastatic lesions are common in hypernephroma. We sug- 


gest a genitourinary work-up and if this procedure is not revealing, then a surgical 







biopsy of the clavicle would be indicated.’’ 






The genitourinary work-up was undertaken, and the intravenous pyelogram was reported 
as negative. The surgical service then removed a portion of the clavicle for biopsy and the 
results are reported below. In addition, a sternal puncture of the bone marrow was reported 






normal. 







Pathologic Report.— 


Gross: 













(A) Smears, 






(B) Consisted of a small piece of firm tissue. 
(C) Consisted of a small piece of tissue, somewhat firm in consistency, of a whitish 
color, attached to an irregularly shaped fragment of bone. 







(LD) Consisted of a tumor mass of a cauliflower appearance, firm in consistency. 






Micro: 






(A) Seattered young plasma cells were present; culture negative. 






(B) Sectioning revealed fragments of bone spicules with fibrotic marrow containing 






a number of lymphocytes. 






(C) There were sheets of plasma cells showing slight variation in nuclear structure, 
surrounded and divided by cords of large pale-staining cells. The cytoplasm of these cells 
was globular, suggesting the presence of hyaline bodies. The nuclei were angular with dense 







chromatin clumps suggestive of degenerating nuclear material. 
(D) Section was similar to ‘‘C,’’ however, in some areas actual degeneration of plasma 
cells could be followed to confluent sheets of pale-staining large cells, suggestive of Russel 







bodies (Figs. 5 and 6). 





Diagnosis.—Multiple myeloma, with Russel bodies. The possibility of cartilaginous 










tumor cannot be ruled out. 





Comment.—The initial examination of this patient suggested luetic bone disease. This 
was ruled out by the serologic examination. The possibility of metastatic lesions from the 
kidney or larynx was also excluded. The diagnosis of multiple myeloma was finally estab- 








lished by the biopsy. 

It is of interest to note that all the blood chemistry studies were within normal limits, 
as was the urinalysis. The absence of positive findings in the blood and urine may have been 
due to the early stage at which the onset was noted. The progressive involvement of the 
various parts of the bony skeleton eventually manifests itself in the blood and urine at a 
later date. At this time, the patient’s only complaints were pain in the temporomandibular 
Joint area and difficulty in mastication. The patient had some slight complaint in the hip 
area on ambulation, and there was a similar symptom in the clavicular region. 
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Fig. 5.—Low-power field of tissue specimen. (See pathology report.) 





Fig. 6.—High-power field of tissue shown in Fig. 5. 
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He was readmitted about eight months later with a complaint of weakness and jaundice. 
The laboratory studies at this time were as follows: 
Icterus index 150 units 
Alkaline phase I3K&A 
Cephalin flocculation 2 plus 
Thymol turbidity 20 plus 
Total protein 6.3 grams per 100 ¢.c. 
Bilirubin 170 mg. per cent 
Albumin 3.6 
Globulin 3.7 
Cholesterol 110 
Esters 66 
Urine specific gravity 1.009 
The high iecterus index, plus the increase in thymol turbidity, indicated severe liver damage. 


The patient died several days later with severe liver metastasis. 


Conclusion 
The diagnosis of temporomandibular syndrome was made after the first 
clinical examination. There is no doubt that the patient might have been 
treated for this complaint without further study if the routine jaw x-ray 
examination had not been made. The discovery of neoplastic disease early 
is of unquestionable value and importance. To accomplish this, a full investi- 
gation of suspicious lesions, including biopsy, should be made. In this day 
and age, it would seem that the necessity for biopsy procedures would not re- 
quire reiteration. It should be remembered that even dentigerous cysts have 
been shown to contain neoplastic elements. The difference between a too con- 
servative surgical procedure and a lifesaving one is often based on the patholo- 
gists report. 
Summary 
A ease of multiple myeloma of the temporomandibular joint with absence 
of early laboratory findings is presented. 














Periodontia 


SUBLEUKEMIC ACUTE LYMPHATIC LEUKEMIA 


Report of a Case 


Sanrorp C. FrumMKER, D.D.S.,* CLEVELAND, OHIO 


HE number of reports of subleukemie leukemia in dental literature is not 

ereat; the last such report listed in the Index to Dental Literature was in 
1950. Subleukemie leukemia is also a better term than the contradictory title 
of aleukemie leukemia,’ which has been used almost exclusively in dental litera- 
ture. 

Most of the current texts dealing with oral disease do not mention sub- 
leukemic leukemia. Some* * * do diseuss it briefly, and Glickman® comes closest 
to relating the subleukemie phase to the oral picture that the dentist might see. 

The important point is that acute leukemia causes the most pronounced 
oral symptoms. Patients with this type are most likely to see a dentist for treat- 
ment. Bethell? demonstrated a subleukemie phase in more than one-half of 
his acute lymphogenous leukemia patients, and in the type most likely to be 
seen in a dental office it was 62.9 per cent. 

Thus, it is seen that acute leukemia causes the most pronounced oral symp- 
toms and, especially in its early stages, also is most likely to be seen during a 
subleukemie phase. There is a surprisingly high frequency of acute leukemia 
without leukocytosis. As Haden‘ points out, in the patient with unexplained 
fever and unexplained anemia, leukemia must always be considered as a possible 
cause of his disease. 

Case Report 

A 31-year-old white woman was referred to my office for treatment of a ‘‘ pregnancy 
gingivitis.’?’ Already a mother of three children, she was now in her seventh month of 
pregnancy. At her six-month checkup all was well. At the seventh-month checkup the chief 
complaint was sudden enlargement of the gingiva until it almost covered the teeth. 

The patient had been referred by her physician to an internist for consultation. He 
sent her to her dentist, who then referred her for periodontal therapy. The patient pre- 
sented herself at my office on Friday. On Thursday the internist had taken red and white 
cell counts, and they were 1,680,000 and 5,000, respectively. The diagnosis arrived at was 
primary aplastie anemia. 

*Instructor in periodontics at Western Reserve University School of Dentistry. 
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The patient appeared very easily fatigued; she was weak and listless. Numerous small 
petechiae were visible. Her temperature was 100.6° F. 

The internist was immediately called, and a more complete blood study was requested. 
Only gross dental prophylactic procedures were carried out on the patient. She was then 
sent to a nearby medical laboratory for more blood studies, On Saturday the following 
additional report arrived: blood platelets, 70,200; lymphocytes, 86 per cent; prolympho- 
cytes, 2 per cent; monocytes, 1 per cent; segmented neutrophils, 8 per cent; band cells, 1 
per cent; lymphoblasts, 1 per cent; disintegrated nuclei, 1 per cent. 


Fig. 1.—Acute lymphatic leukemia with low-normal white cell count. 


The results, although they tended to confirm the previous diagnosis of aplastic anemia, 
were phoned to the internist. A repeat of the red and white cell counts was requested. 
On Monday the patient felt much worse systemically. She was admitted to the hospital, 


The 


where a bone marrow puncture confirmed the diagnosis of acute lymphatic leukemia. 
The 


white cell count subsequently rose to 60,750; the red cell count went down to 750,000. 
patient died six weeks later. 

So striking had been the original oral symptoms that the patient’s mother to this 
day insists that her daughter had an oral disease which then spread through the rest of 
the body. 

Summary 

It is pointed out that aeute leukemia very often has a subleukemic phase. 
It is further pointed out that acute leukemia causes the most pronounced oral 
symptoms and is the type most likely to be seen in dental consultation. 

It is urged that the numerical cell count alone not be used as the sole 
basis for diagnosing leukemia. Even in the face of a previous differing diag- 
nosis, the dentist has the right and duty to request further studies, especially on 
suspicious anemia patients, to rule out the possibility of leukemia. A case is 
presented which illustrates these points. 
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Oral Medicine 


DEFECTS OF THE CLOTTING MECHANISM IN BLOOD 
DYSCRASIAS AND THEIR SIGNIFICANCE IN ORAL SURGERY 


SHELDON M. Jacopson, D.D.S.,* Brookiyn, N. Y. 


NE of the greatest surgical problems encountered by practitioners of 
O dentistry is postoperative bleeding. This article will discuss those states 
in which imperfect blood coagulation is the causative factor. 

Properly, this article should begin with a statement as to just what 
we mean by the clotting mechanism. This is the means by which the various 
factors in the body ‘are acted upon or interact to produce an effective blood 
clot. The word effective is used because in many states a clot may be present, 
but is of such a nature that bleeding at the site of surgery or injury is not 
arrested, 

Until two decades ago, the following uncomplicated, classical formula 
for clotting was commonly accepted: 

Calcium + Prothrombin + Thromboplastin — Thrombin 
ibrinogen + Thrombin — Fibrin 
The fibrin strands created a mesh that entrapped formed elements of the 
blood. When the clot was fully formed, it became securely attached to its 
site, expressed its serum (clot retraction), and underwent organization. 

The factors which initiated the process were not known, sinee all these 
elements are normally present in the cireulating blood; nor was the controlling 
mechanism that stopped the process before all the blood was coagulated 
known. Further detailed and painstaking investigation revealed a number 
of heretofore unknown factors with multiple and sometimes descriptive names, 
and numerous theories as to their exact funetions. 

The basis of the new ideas is that involved in the activation of thrombo- 
plastin from circulating thromboplastinogen, and of thrombin from pro- 
thrombin, are newly discovered factors—econversien factors and accelerator 
factors." The platelet factor in coagulation (thromboplastinogenase) has 
been shown to be acceleratory, since platelet-free plasma can be coagulated in 
vitro. For practical considerations, it is nonetheless vital in vivo. The other 


accelerator factor, contained in the plasma, goes by many names, accelerin 
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and plasma ac-globulin being the most descriptive. It is thought to be present 
in the cireulation as inactive pro-accelerin, until activated for coagulation, 
possibly by thrombin. Its lack increases the clotting time greatly, but not 
to the extent seen in hemophilia. A case of its absence has been reported by 
Owren,’® who has named the condition parahemophilia. 

Owren has deseribed a prothrombin conversion factor and named it con- 
vertin, his experiments showing that it is essential for thrombin formation. It 
exists in the plasma as proconvertin, which is one of the most stable coagula- 
tion factors, especially when compared with pro-accelerin, which has also been 
called the ‘‘labile’’ factor, and with antihemophilic globulin. As shown be- 
low, the proconvertin is activated by thromboplastin, and Owren feels that 
this is the factor whose action is directly responsible for the formation of 
thrombin. 

The precursor to plasma thromboplastin (thrombokinase) has not been 
clearly defined as yet. Tissue thromboplastin is widespread throughout the 
body, especially the brain, from which it is prepared for use in prothrombin 
determinations. The plasma precursor is usually referred to as thrombo- 
plastinogen. It is believed to be part of the antihemophilic globulin fraction 
of blood and the lacking essential in true hemophilia."* 
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Fig. 1—The coagulation mechanism of Owren (simplified). 


Thrombin, once formed, in additilon to effecting the activation of fibrino- 
gen, plays a second very important role. It has an autocatalytie effect which 
speeds up the onset of the reaction and makes it self-perpetuating. This is 
done through its surface labilizing action upon the platelets, thus speeding up 
their lysis and the liberation of the platelet factors.*'* The platelet coagula- 
tion factor (possibly factors) acts to bring the rate of thromboplastin forma- 
tion to effective levels. A lack or deficiency of this will create a defect at the 
starting point of the reaction. 

Figs. 1 and 2 show the schemes of coagulation, according to Owren’® and 
Quick,"* which are very complete and understandable as regards to present 
knowledge of the substances involved. Although complex, they adequately 
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illustrate the self-perpetuation of the reaction through platelet labilization, 
which Owren attributes to fibrin. Quick feels that this is a function of throm- 
bin as he has shown experimentally. Another important difference is that 
Quick pictures no substance analogous to convertin, although his labile factor 
is probably very closely related to pro-accelerin, and he names thromboplastin 
as the mediating agent in forming thrombin. 
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Fig. 2.—The coagulation mechanism according to Quick.™ 


There have also been reported normal circulating anticoagulant factors— 
antiprothrombin, antithrombin, antithromboplastin, and heparin. In the nor- 
mal person these are possibly concerned with maintaining the correct equi- 
librium of the blood, but are usually omitted diagrammatically for clarity. 

These are only two of many theories of the action of the clotting mecha- 
nism that have been put forth. The true scheme cannot be said to have been 
found yet, but the accumulation of a wealth of ideas (some misleading, but 
many that are correct and on the right path) is significant progress toward 
its discovery. 

The fibrin that has been produced by the mechanism described above 
forms a mesh that proceeds to entrap formed elements of the blood. If there 
is an abnormal amount of any of these, the consistency of the clot is affected. 
For example, a polycythemia or a thrombocytopenia will delay or inhibit 
clot retraction. Although it is held that clot retraction plays no important 
part in primary hemostasis, and that the clot does not function as a mechani- 
eal plug,'* it may be that the poor retractability occasioned by the platelet 
deficiency is in some way a contributing factor in secondary hemorrhage. 

Although not directly a part of the coagulation mechanism, a second 
platelet factor, serotonin, should be mentioned. It is a pressor substance 
elaborated upon the lysis of platelets. This undoubtedly plays a very signifi- 
eant role in hemostasis by its effect upon the capillaries and probably the 
arterioles. 

The exact mechanism that leads to the cessation of the clotting reaction 
s as yet undetermined. It has been postulated that when the clot has reached 
sufficient size, the fibrin mesh adsorbs the free thrombin, thus ending the reaction. 

The dyserasias that we are concerned with here are those where the 
defect is either in the plasma portion of the blood or among its formed elements. 

Where the fault is among the plasma components, hemophilia is the most 
“frequently encountered disease from a dental standpoint, and the one that 
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has received the most attention. True hemophilia is hereditary, appearing 
only in males but transmitted solely by the female. There have been reports 
of hemophilia-like disease seen in women, but these have not been established 
as true cases.*° 

In these persons, the outstanding findings are a greatly prolonged coagula- 
tion time oceurring along with a normal prothrombin time. There is appar- 
ently a failure of the prothrombin to be activated to thrombin. It is believed 
that this is due to lack of thromboplastin caused by the absence of its precur- 
sor thromboplastinogen. It is felt to be the deficient factor, because in hemo- 
philie blood the time of the prothrombin consumption test is reduced.’* This 
indicates that larger amounts of prothrombin remain in the serum as a result 
of poor conversion to thrombin due to this lack of the necessary thrombo- 
plastin. For a time it was thought that the increased resistance to lysis of the 
platelets in these patients was to blame. It has been shown experimentally, 
however, that platelets of these patients, when added to platelet-free normal 
plasma, will lead to normal clotting. The addition of a saponin to hemophilic 
blood to bring about platelet lysis will not lead to normal coagulation also 
indicating that the etiology is not in a platelet defect. 

The absent thromboplastin precursor, thromboplastinogen, is believed to 
he contained in the antihemophilic globulin portion of the plasma, Cohn’s 
Fraction I. Administration of Fraction I restores the coagulation time of 
these patients to nearly normal and provides a temporary remission from 
the disease."* An indication of the nature of this material is shown by the 
fact that some hemophiliaes who have been receiving whole blood transfusions 
or Fraction I administrations become refractory to treatment due to the pres- 
ence of a demonstrable cireulating antibody to this substance.’ This antibody 
cannot be demonstrated in normal persons or in eases of blood dyscrasias of 
a different nature where prolonged blood transfusions have been given. 

The coagulation time of the untreated patient (Lee-White method) is 
greatly prolonged, often well over one hour. Only this and the prothrombin 
consumption test give significantly changed values here. Due to the unavail- 
ability of Fraction I for general use, the best treatment for reducing the coagu- 
lation time is the use of fresh whole blood. The successful use of fresh and of 
lvophilized plasma has been reported,’® but the difficulty of their preparation 
and the faet that whole blood ean be given almost immediately after with- 
drawal, when its antihemophilic activity is highest, make whole blood the ma- 
terial of choice. The exceptions are cases in which it is impossible to obtain 
a donor of similar blood type or in which repeated transfusions have led to a 
polycythemia. 

Although some prefer to give the first transfusion on the day before the 
operation, this is unnecessary, as administration one hour preoperatively will 
suffice to reduce the clotting time as much as possible for the individual pa- 
tient.":?" Transfusion of as little as 125 ¢.ec. of fresh whole blood will reduce 
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the clotting time of the patient to as close to normal as is possible for that 
person. Quick, though, feels that although small transfusions may bring the 
clotting time to within normal range, the clotting reaction that occurs may not 
be effective for hemostasis and cites as evidence the fact that the prothrombin 
consumption test time is not returned to normal. He advocates the use of 
500 ¢.c. plasma transfusions and feels that they are of more benefit than more 
frequent use of smaller amounts where the total given will be much greater.’* 
Mallett uses 200 ¢.c. whole blood transfusions both preoperatively and for 
postoperative maintenance, and finds this sufficient to provide adequate hemo- 
stasis. Where Fraction I is used, 400 mg. is injected intravenously. Its intra- 
muscular use has proved unreliable."* If properly prepared (fresh, freshly 
frozen, or lyophilized) plasma is to be used, 250 ¢.c. is the amount usually 
recommended for treatment. 

The coagulation time should always be checked immediately before sur- 
gery to be sure that the desired time reduction was achieved and that there 
is no refractoriness. 

Multiple extractions may be performed and are preferable when many 
teeth are to be removed. It is best to limit the work to one quadrant, and 
work should never be done in opposing quadrants. Also, it is best not to 
remove more than two adjacent posterior teeth at one time. Infiltration anes- 
thesia is the method of choice. Conduction anesthesia, while not wholly con- 
traindicated, presents the risk of hematoma formation, although at times its 
advantages may outweigh this factor. General anesthesia is to be avoided 
due to the great possibilities of various types of trauma attendant upon its use. 

The beneficial effects of gentle handling of the tissues during necessary 
procedures and the minimization of trauma cannot be overemphasized. Each 
unnecessary laceration, especially around the gingival edge, creates an addi- 
tional ‘potential site of postoperative bleeding. In cases where routine for- 
ceps extraction would probably lead to fracture of one of the bony plates, the 
least damage in the long run would be with careful surgical removal. This 
is also true for teeth in which the roentgenographs indicate no presence of 
unusual conditions, but it appears that excessively great force will be required 
for forceps removal. Of course, due to the greater amount of tissues involved 
in surgical removal, it should be resorted to only after careful consideration 
of all factors indicates it to be the method with the least over-all tissue insult. 

After the surgery is completed, a thorough toilet of the extraction site is 
essential. The sockets should be gently filled with an absorbable hemostatic, 
preferably Fibrin Foam or Gelfoam,® soaked in animal thrombin. Sutures 
should be held to a minimum and used only where necessary for adequate 
coaptation. 

The value of the preoperative use of elastics placed cervically on the 
teeth to loosen them and to induce periodontal recession is a controversial 
point. Although this will occur in teeth with cone-shaped roots, multirooted 
teeth, which present the greatest problems, are in no way helped by this. In 
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addition, resultant marginal inflammation of the gingiva oceurs.”' Since this 
is the chief site of postoperative hemorrhage in these patients, the increased 
tendency toward bleeding occasioned by this reduction in tissue tone is not 
adequately compensated for by any advantage gained from this procedure. 

Merely biting on folded gauze squares postoperatively is not sufficient to 
obtain hemostasis here, as the pressure is poorly applied and may even be 
harmful. It is generally agreed that the use of a splint to protect the area 
and to supply firm but gentle pressure is indicated. Most widely advocated 
is an aerylie splint held in position by clasps and made from a preoperative 
model from which the teeth to be extracted have been removed. Simpler to 
use would be a splint fashioned from low-melting-point impression compound 
immediately after the completion of surgery. Its retention would be derived 
from the alveolar process and from adjacent teeth. Two or three layers of 
gauze saturated with thrombin solution should be used to line it. In addition 
to simplicity, it has the advantage of very close and accurate adaptation. The 
introduction of the rapid self-curing acrylics suggests the possibility of their 
use alone or in conjunetion with a prepared splint. 

Most authors feel that usually after one week there is sufficient healing 
so that postoperative bleeding is no further problem. During this period, the 
clotting time should be kept as low as possible, utilizing small (125 ¢.e.) trans- 
fusions of fresh whole blood whenever there is any great increase in clotting 
time. Each transfusion usually will keep the clotting time at satisfactory 
levels for about two to three days. Some gingival oozing is to be expected, 
and is controlled best with the application of small pieces of thrombin-soaked 
Gelfoam to the bleeding points. These are held in place by the splint. Should 
the oozing prove persistent, cold should be applied to the area, with continua- 
tion of the topical applications. If a large intraoral clot appears, it should 
be removed to permit the proper application of pressure and to provide access 
to the site of bleeding. If surgical intervention has proved necessary, sub- 
mucosal bleeding may oceur with ecchymosis. Here, ice packs should be con- 
stantly applied. Sinee some of these patients have suffered other painful epi- 
sodes, they may have a history of continued nareoties use, and these should 
therefore be administered with caution, keeping the danger of addiction in 
mind. Mild sedation is useful in easing the patient’s discomfort and will help 
to reduce physical activity to a minimum, which is desirable at this time. 

Hypoprothrombinemia and hypofibrinogenemia are the other two condi- 
tions where a plasma deficiency is concerned. Hypofibrinogenemias may be 
either acquired or congenital but, due to their very rare occurrence, they are 
chiefly of academic interest. Acquired hypofibrinogenemic conditions, when 
they are seen, are usually secondary to severe hepatic disease and are accom- 
panied by a hypoprothrombinemia. 

Hypoprothrombinemias can be due to many causes and may be encountered 
in a number of conditions. They result from interference with either the up- 
take or the utilization of vitamin K. This is normally synthesized by intestinal 
bacteria in sufficient quantity to meet the needs of the patient. Infrequently, 
presurgical sterilization of the gut may produce a deficiency of it, especially if 
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this is continued for a long time along with restricted food intake. Absorption 


will be interfered with if there is a deficiency of bile in the intestine, as in ob- 
The bile salts are necessary for vitamin K absorption; so, to 


structive jaundice. 
To compensate only for insufficient 


correct this, it must be given parenterally. 
synthesis, however, administration by the oral route will suffice. 

The exact role of vitamin K—whether its significance is that of a pro- 
thrombin precursor or whether it has enzymatic activity—has not been estab- 
lished but the necessity of its presence here is unquestioned. 

The serious hypoprothrombinemias are due to interference with the utiliza- 
tion of vitamin K by the liver. The gravity of these conditions lies in the fact 
that they may be fully corrected only by restoring normal liver function, which 
is not always possible. In severe parenchymatous liver disease (whether de- 
generative, cirrhotic, or infectious) where normal liver function is not main- 
tained, prothrombin synthesis will be interfered with. Whether or not this will 
give rise to a hypoprothrombinemia of clinieal significance, and whether or not 
a remission of it is possible, will depend upon the severity and duration of the 
disease. 

All patients undergoing anticoagulant therapy with dicoumarol for some 
form of thrombotie or embolic cardiovascular disease have been subjected to a 
hypoprothrombinemie condition. This is probably the most commonly encoun- 
tered clotting defect, although quite naturally it is not considered a dyscrasia. 
dicoumarol is a ‘‘physiological inhibitor of prothrombin formation by the 
liver.’"* Any type of surgical procedure is contraindicated in these patients 
until the prothrombin time has at least been returned to normal, preferably for 
a few days. These patients are frequently seen when being treated in the hos- 
pital. The dentist may unthinkingly be requested to perform some minor pro- 
cedure, such as sealing, without any thought being given as to how any bleeding 
encountered will be controlled. 

A clinically normal prothrombin time will be obtained until the plasma 
prothrombin level has fallen below 30 per cent of normal. A return of the 
prothrombin time to normal, therefore, does not necessarily mean that its 
proper level has been restored. 

Should it prove necessary to control any bleeding in these patients, the 
best and only effective treatment is immediate fresh blood or plasma:-transfusion. 
The use of vitamin K oxide in dicoumarol poisoning, even in large intravenous 
doses, will give no help for a few hours. 

Improper use of vitamin K is dangerous, since it may result in the over- 
looking of the true nature of a bleeding tendency and at the same time be un- 
able to produce any beneficial effect. It should be used only as described above 
or in conditions where indications for it have been established. Its empirical 
use may be harmful, and is incorrect. 

A word about the significance of calcium belongs here since it is supplied 
for clotting by the plasma. Although coagulation is impossible without it, a 
calcium deficiency that would interfere with clotting would necessitate a plasma 
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level so low as to be incompatible with life. Its administration is therefore with- 
out effect here. Using it to attempt to control any bleeding tendency is im- 
proper, and will only lead to a dangerous false sense of security. 

In defects due to an abnormality of the formed elements of the blood, the 
chief manifestations usually result from a platelet deficiency, which may be sec- 
ondary or primary. 

Our first consideration here should be the leukemias, which constitute the 
most widely encountered blood dyserasia. They are considered malignant neo- 
plastic diseases of hemopoietic origin. The types most usually encountered are 
and monoeytie, and their course may be acute or 


myelogenous, lymphatie, 
are usually seen in children and young adults and run 


chronic. The aeute forms 
a very short course, terminating in early death. 

The physical symptoms manifested depend upon the type and the acute- 
The patients p’esent varying degrees of anorexia, weight loss, 
may be a low-grade fever also. 
usually seen there and, in eases 
and 


ness of the onset. 
pallor, debility, and lymphadenopathy. There 
The visible clinieal oral signs are the petechiae 
of greater severity, the pronounced hemorrhages into the oral mucosé 
gingiva. The chief factor here is the secondary thrombocytopenia that is pres- 


ent. However, where the white blood count rises to extremely high levels, 


petechiae may result from a plugging of small eapillaries by the great numbers 


of these cells. 

Exeept in terminal eases, the clotting time in these patients is normal. 
There are, however, depending on the degree of thrombocytopenia, poor clot 
retraction, prolonged bleeding time, and a positive tourniquet test. These mani- 
festations are due to the loss of the platelets’ physical action in plugging eapil- 
lary defects and the decreased supply of the platelet pressor factor, serotonin. 
A secondary anemia is usualy present in these patients, and these factors con- 
tribute to the inerease in capillary fragility and poor tissue tone. 

Due to the brevity of the course of the acute forms of this disease, patients 
with chronie eases will be the ones usually requiring dental treatment. In pa- 
tients with less severe manifestations, many years of life may remain, and this 
is an important consideration in planning their treatment. 

Frequently the dentist will be the first to see the patient, usually because 
relief is sought from the discomfort caused by the poor gingival condition. Due 
to their appearance, unless the lesions are properly examined, there may be mis- 
taken impressions of Vineent’s infection, periodontoclasia, poor oral hygiene, 
and other similar defects. If any traumatizing treatment is inadvertently 
rendered, persistent postoperative bleeding (usually seen as gingival capillary 
oozing) often oceurs. A large volume of blood may be lost from this seemingly 
minor condition before the bleeding is controlled. Diagnosis is confirmed by a 
complete blood count and marrow smear. 

Here only absolutely essential procedures should be performed, and then in 
a conservative manner. Blood for transfusion should always be made readily 
available beforehand. As in hemophilia, extraction sockets should be packed 
gently with thrombin-soaked Gelfoam, which is also the best agent for the control 
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of postoperative bleeding if it occurs. The use of splints and other methods 
previously discussed should be based on the indications and the severity of the 
individual ease. 

If, in other cancerous conditions, there is invasion of the marrow by the 
lesion, either by direct spread or by metastasis, a similar thrombocytopenia may 
result. The information presented previously should also be applied to these 
cases, 

The purpural diseases have two basic classifications: (1) those in which a 
thromboeytopenia is present and (2) those in which the purpura is eaused by 
defects in the wall of the blood vessel. The nonthrombocytopenie purpuras 
are of varying etiologies, as in scurvy or nephritis, and are not blood dyscrasias. 

The thrombocytopenic purpuras are true blood dyscrasias and are classi- 
fied as primary and secondary. In primary thrombocytopenic purpura (also 
ealled idiopathic) there is a decrease in number of platelets in the circulation 
without any known cause. The only other related finding is an enlargement of 
the spleen. As yet, no acceptable, proved theory of etiology has been presented, 
but splenectomy provides a clinical cure in most of these cases. 

In secondary thrombocytopenic purpura, there are readily demonstrable 
reasons for the platelet reduction. As mentioned previously, this condition is 
seen in leukemia and also in other malignancies which invade the marrow and 
encroach upon the hemopoietic tissue. It is also caused by factors which sup- 
press marrow function. This is most commonly seen during the administration 
of certain drugs, such as sulfonamides, benzol, arsphenamine, and gold, to name 
a few. Severe infections, such as tuberculosis, meningitis, typhoid, and typhus 
fevers, may cause a thrombocytopenia. It has also been seen in certain food 
allergies. 

Where this has resulted from marrow depression, aplastic anemia and its 
manifestations are frequently present and also may occur when other factors 
are responsible. An agranulocytosis may also appear. 

In patients known to be suffering from any type of thrombocytopenia, 
again only non-elective treatment should be rendered. In the mild eases, no 
special care may be necessary. In the more severe cases, the use of measures 
described for the control of bleeding in hemophilia may be required. 

The condition known as pseudohemophilia is included because its name 
suggests a blood dyscrasia, although it is apparently due to a physiologic defect 
in the capillaries. It is reported as occurring in both sexes and hereditary in 
nature, transmission by either parent being possible. Blood coagulation in 
these patients is normal. They do have a prolonged bleeding time (around 
twenty minutes), which serves as further differentiation from true hemophilia. 
This is not affected by blood transfusions. 

The manifestations of this disease, although similar, are not as severe as those 
of hemophilia or severe purpura, but its victims require careful treatment. 
These conditions tend to regress as the child grows older and the prognosis here 
is therefore much more favorable. 
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Mention should also be made of cireulating anticoagulants. Although there 
is normally present in the plasma one or more substances having this property, 
their nature is such that coagulation is not interfered with. Cases have been 
reported, however, in which a clotting defect exists and an anticoagulant in the 
plasma has been proved responsible. The defect is usually marked enough that 
the prolongation of the clotting time resembles that of hemophilia. In one case, 
this substance was shown to have heparin-like properties,? but in others, al- 
though a relation to heparin was ruled out, its true nature could not be deter- 
mined.* *! The diagnosis and study of these eases are difficult, and competent 
laboratory facilities are required. 


Summary 

The defects that hinder effective blood coagulation are nearly always due 
to either lack of a plasma coagulation factor or a serious diminution or ab- 
sence of platelets. Information concerning this is usually volunteered by the 
patient or readily obtained from a history, and often it is obtained from 
inspection of the patient. Confirmation and more detailed data can be learned 
from routine and easily performed laboratory tests. 

Any surgical treatment afforded these patients should be as conservative 
as possible and should be performed only to give relief obtainable in no other 
way. They should be premedicated in order to correct the specific abnormality 
as much as possible, and procedures should be performed with the greatest 
possible care. Adequate precautions to prevent postoperative infection are 


essential. Frequently, a period of postoperative bleeding is to be expected, 
and sufficient preparations to control this and to compensate for it should be 


made in advance. 

Finally, each case of a patient suffering from one of the foregoing diseases 
will present its own special problems in addition to those discussed here or in 
the literature. Their proper resolution is dependent upon the good clinical 
judgment and knowledge of the practitioner. 
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IRRADIATION THERAPY IN HAND-SCHULLER-CHRISTIAN’S DISEASE 


James B. Deaty, Jr., M.D., AND Merritt C. SosmANn, M.D., Boston, Mass. 


ILE responses to ionizing irradiation of the lesions of Hand-Sechiiller-Chris- 
Le ian’s disease and eosinophilic granuloma of bone are as similar as one might 
expect them to be on the basis of current concepts regarding their etiological 
and histopathologic interrelationships. Little experience has been accumulated 
in the therapy of the Letterer-Siwe variant, the more highly malignant and pre- 
dominantly visceral form of the disease which occurs in infaney and early 
childhood. 

The demonstration of the radio-responsiveness of these granulomatous 
lesions came somewhat by accident in 1928, when irradiation was given empir- 
ically to the supraorbital lesion of a 4-year-old boy with exophthalmos and de- 
feets in the regional membranous bones of the calvarium. The presumptive 
diagnosis was chloroma on the grounds that the patient did not have diabetes 
insipidus and, therefore, lacked one component of the triad requisite for the 
diagnosis of what was then called “Schiiller-Christian’s disease.” The orbital 
lesion responded dramatically to x-ray therapy, although the patient later went 
on to develop a spread and activation of his disease elsewhere. He eventually 
died at the age of 18 years. It should be pointed out that both the diabetes in- 
sipidus and the exophthalmos are accidents of the disease in the sense that their 
supervention depends on the localization of granulomatous deposits or pseudo- 
tumors in the regions of the tuber cinereum and orbital roof, respectively. 

Small doses of x-ray, using a 200 to 250 kilovolt beam with medium filtration, ° 
can be relied upon to produce regression and healing of accessible lesions in 
most instances. Lesions of the skin, mucous membranes, subcutaneous tissues, 
lesions in and about the pituitary fossa and of the extradural space elsewhere, 
and lesions in bone that ean be precisely localized with diagnostic x-ray films 
respond in gratifying fashion to doses of 600 to 900 r delivered in from one to 
three weeks. Lesions in the maxilla and mandible about the tooth roots respond 
no differently from lesions in bone elsewhere. 

There is no evidence to indicate that larger doses will do a better job; rather, 
prompt reeurrenece may be encountered following augmented doses. Inas- 
much as the problem of recurrence is one to be reckoned with, the case is 
strong in favor of the more moderate and lower doses, with retreatment as 
required. The visceral lesions of Hand-Schiiller-Christian’s disease, such as 
those in the lungs, have not responded so well to x-ray therapy and oceca- 
sionally they seem to have been aggravated by it. This may simply reflect 
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the fact that gross involvement of these structures implies a progression of 
the disease into a more malignant phase, or that the type of stroma available 
for good healing reaction is inadequate. Fortunately, only about one-third 
of the patients pursue this downhill pattern. We have treated only one patient 
with known intracerebral involvement, a young man with cerebellar symptoms, 
with a good symptomatic response and disappearance of abnormal neurological 
signs. Most of the intracranial symptoms are produced by dural or epidural 
masses of the xanthomatous material. Even in these patients, symptoms may 
be alleviated or relieved by irradiation. In several instances, the diabetes 
insipidus has been completely relieved. About one-third of the cases remain 
‘“‘eontrolled,’’ with smoldering but not incapacitating disease. The remaining 
one-third of the patients can be expected to achieve complete remission. 

The lesions of eosinophilic, or so-called ‘‘solitary,’’ granuloma of bone 
respond in the same favorable fashion, and small doses of x-ray therapy pro- 
vide an effective cure in the majority of cases. Occasionally, the location of 
the disease lends itself to surgical resection; infrequently, the disease runs a 
self-limited course untreated. Since it is estimated that some 30 per cent of 
the cases will progress to involvement of other bones or general dissemination 
in the natural history of the disease, therapy should be instituted as soon as 
biopsy verification is obtained. The prognosis is much better in the patient 
with the eosinophilic granuloma type than in the well-developed Hand-Schiiller- 
Christian’s disease. 














Pharmacology and Therapeutics 


SYSTEMIC EFFECTS OF DENTAL LOCAL ANESTHETIC SOLUTIONS 


DonaLp A. WaLLAcrE, Pu.D.,* Max S. Sapove, M.D.,** JoHn M. Spence, MLS., 
D.D.S.,*** anp GARETH GisH, M.S.,**** CHicaco, ILL. 


N AN early investigation by Miller, Dick, and Stuart,’ minor changes in 
| heart rhythm and in the T wave of the electrocardiogram (ECG) were 
found in a few instances in which 2 to 9 ¢.c. of procaine 2 per cent with epineph- 
rine 1:50,000 was slowly injected for the purpose of anesthesia in oral 
surgery patients. Procaine 2 per cent with a higher concentration of epineph- 
rine (1:20,000) produced greater T-wave changes. Ringer’s solution did 
not produce changes. 

Doak and Selke? made electrocardiographie records on six human patients 
who were given 500 to 1,000 ¢.c. of 0.1 per cent procaine (without epinephrine) 
intravenously over periods of one to three hours. They noted ‘‘extremely 
mild’’ changes in the PR interval, the QRS duration, and the QT duration. 

Carter and Eisaman’ gave procaine (without epinephrine) intravenously 
daily, or on alternate days to forty-two patients and noted postinjection changes 
in the ECG tracings of thirty. In seventeen of their patients, there were 
changes in more than one aspect of the tracings. The most frequent altera- . 
tions were QRS voltage decrease (seventeen cases) and T-wave voltage in- 
erease (sixteen cases). P-wave alterations, P-R interval prolongation, QRS 
voltage inerease, and T-wave voltage increase were observed in some cases. 
Treatment was stopped in two cases with marked increase in P-R interval. 
‘‘Two dosage schedules were used. Thirteen cases received 4 mg. of procaine 
per kilogram in 20 minutes and twenty-nine received one gram of 0.1 per 
cent procaine in one hour.’’ Such large doses are not usually employed in 
dentistry, where 40 to 80 mg. of procaine or the equivalent in other anesthetics 
is more common. However, the rate of injection in dentistry is usually more 
rapid than 4 mg. per kilogram per twenty minutes. The ECG deviations seen 
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by Carter and Eisaman usually disappeared within twenty-four hours, but in 
several patients they persisted longer than three days. Four milligrams of 
procaine per kilogram of body weight per twenty minutes in 0.1 per cent 
isotonic saline solution is the procaine unit devised by Graubard, Robertazzi, 
and Peterson.’* This unit has been reported to give optimum benefits with the 
least toxie reaction, on the basis of clinical experience. 

Physicians frequently recommend that epinephrine or other vasoconstrictors 
be omitted from local anesthetics given to their patients by dentists. This 
recommendation is usually made when the patient in question has a history 
of cardiovascular or hypertensive disease. 

In response to an inquiry from the New York Institute of Clinical Oral 
Pathology relating to vasoconstrictors in dental local anesthetic solutions, a 
special committee of the New York Heart Association issued, in 1955, a 
statement* of opinion from which the following is a partial quotation: 

‘*Under these conditions and with these precautions, the use of epinephrin 
with procaine for dental surgery presents no special hazards in persons with 
heart disease. We would recommend for any one session that there be used 
no more than 10 ¢.c. of 1:50,000 epinephrin: no more than 0.2 mg. of epinephrin 
in any form.”’ . 

The dosage limitation was presumably based on known systemic effects 
of epinephrine administered in single doses without procaine. Actually, any 
recommendation of dosage without specifying the time involved is pharmaco- 
logic heresy. Total dosage must always take into consideration the factor of 
time. In practice, ‘‘one session’’ might range from a few minutes to many 
hours. Since epinephrine is destroyed rapidly in the body, time between 
doses is of real importance here. 

The status of local anesthetics used commonly by injection in dentistry 
may be summarized as follows: 

1. There is good reason to doubt that vasoconstrictors in dental 
local anesthetie solutions have caused any fatalities, despite the very 
widespread use of such solutions on all kinds of patients.* ° This does 
not mean that epinephrine in these solutions is harmless, but in the 
ease of such a widely used and well-studied drug as epinephrine, the 
lack of reported fatalities is reassuring. 

2. In those extremely rare instances when injected local anesthet- 
ics may have caused a death, the anesthetic drug was perhaps respon- 
sible, rather than the vasoconstrictor.4 The psychophysiologie stress 
attending the injection or the other treatment could have a greater 
damaging effect than the drugs administered. 

3. The presence of a vasoconstrictor protects the patient against 
systemic effects of the anesthetic drug by two mechanisms. First, 
the vasoconstriction limits diffusion of the anesthetic into the blood 
stream. Second, the vasoconstrictor counteracts some of the systemic 

‘  aetions of the anesthetic.** It may enhance others, of course. 
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4. When systemie effects of procaine solutions with and without 
epinephrine have been compared experimentally, slight but clinically 
insignificant differences in arterial blood pressure and pulse rate have 
been observed." ®! Sueh differences are much less than the endogenous 
sympathomimetie effects.® *!” 
5. In certain situations which arise in the practice of medicine, 

one vasoconstrictor drug may be distinetly preferable to another. 

However, there is little clinical basis upon which to express a prefer- 

ence for one vasoconstrictor over any other for use in dental local 

anestheties.® * ® 

6. There is not sufficient knowledge upon which to base precise 
recommendations with regard to safe amounts of vasoconstrictor or 
optimum rate of injection, in either normal or abnormal dental patients. 

The literature reveals that, depending upon the site, intraoral in- 

jections are likely to be intravascular in about 2 to 6 per cent of cases 

if ordinary nonaspirating cartridge syringes are used.'* The effect of 

intravenous administration of local anesthetie solutions is therefore a 

pertinent subject for investigation. 

The investigation here reported was designed to detect differences in 
systemic effect between 2 per cent procaine hydrochloride solutions with and 
without epinephrine 1:50,000. A battery of physiologic criteria was employed 
to determine the actions exerted by the epinephrine systemically. Data were 
obtained in fifty-six experiments involving nineteen dental student sujects 
who were given no other treatment and who were kept in a resting state during 
the experiments. The age distribution of the students is shown in Table I. 


TABLE I, AGE DISTRIBUTION 











AGE | NUMBER OF SUBJECTS | NUMBER OF EXPERIMENTS 








22 4 10 
23 2 6 
24 3 8 
25 2 8 
26 3 10 
27 2 6 
28 2 6 
31 1 2 








The solutions were kindly supplied by Abbott Laboratories in unlabeled ear- 
tridges which were later coded. Each cartridge contained 2.1 ml. of solution. 
The solutions were spot-checked for sterility. Only the person who dispensed 
the cartridges (D. W.) knew whether or not they contained epinephrine. The 
subjects and the other investigators knew only that all cartridges contained 
2 per cent procaine hydrochloride and that some contained epinephrine 1 :50,000. 


Procedure 


The solutions were injected for mandibular block anesthesia in an alter- 
nating pattern. No subject participated in more than one experiment on a 
given day or in more than two experiments in any one week. Alternate sides 
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of the mandible were used for successive experiments. One of the authors 
(J. S.) made fifty-two of the injections. The other four were made by other 
members of the faculty of the Department of Operative Dentistry. 

Each experiment lasted about forty minutes. Automatic continuous 
recordings of finger plethysmograph, pneumograph, unipolar frontal and 
occipital ECG leads, and standard lead I ECG values were made. Pulse rate 
was determined from the ECG. A Grass electronic writer was used for the auto- 
matie recording. Systolic and diastolic blood pressures were measured man- 
ually by a euff method, usually at intervals of two minutes. 

During the experiments, the subjects lay in a relaxed supine position. 
After about fifteen minutes had passed, the contents of one cartridge was 
injected gradually over a period of thirty seconds. Each subject was told 
the purpose of the experiment in advance. Before his first experiment, each 
subject was asked what local anesthetics he had been given in the past, 
whether he had any abnormal medical history, and how he was feeling on that 
particular day. Questions were particularly designed to reveal any asthmatic 
or allergic tendeney or drug sensitivity. 

Only subjects who appeared to be normal were accepted. The subject 
was instructed to inform the person who kept the record when he first noted 
a local effect of the anesthetic and to report later, if necessary, when the 
anesthetie effect began to diminish and when it had disappeared completely. 
Each subject was interviewed briefly before each experiment in which he 
participated. All were encouraged to report any subjective phenomena they 
considered of interest. They were observed routinely for objective phenomena. 

To facilitate interpretation of the data, each experiment was divided into 
three periods. The preinjection period was the time prior to the start of 
the injection, the injection period was the first ten minutes from the start 
of the injection, and the postinjection period was the second ten minutes after 
the start of the injection. Readings taken at the start of the injection and 
up to, and including, ten minutes later were included in the injection period 
data. 


Results 


Several qualified persons including one of the authors (M. S.), examined 
the data and tracings on a blind basis. While occasional deviations from the 
normal were found, there was no consistent deviation which would permit 
them to separate the experimental (procaine plus epinephrine) charts from 
the eontrol (procaine) charts. No correlation was found between any of the 
phenomena observed and the presence of epinephrine in the solution, except 
that the anesthesia lasted longer when epinephrine was present. 

As might have been expected, there was a noticeable tendency for the 
maximum and mean systolic blood pressures to be higher and for their range 
to be greater during the injection period than before or after that period. 
Mean postinjection systolic and diastolic blood pressures and ranges of such 
values are given in Table II. These presumably approached normal or resting 
values more closely than pressures taken earlier in the experiment. 
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TABLE II. PosSTINJECTION BLOOD PRESSURE 


























SYSTOLIC DIASTOLIC 
SUBJECT MEAN | RANGE MEAN | RANGE 
An 119 116-126 68 60-76 
Cn 125 120-144 69 66-70 
Ce 106 98-114 60 50-64 
Cl 122 114-124 60 56-66 
F'n 107 98-114 66 58-76 
Hn 95 82-110 53 44-64 
Ki 120 114-134 60 54-70 
Kr 105 96-120 58 52-66 
Mn 104 98-106 57 52-64 
Mr 125 114-134 69 56-78 
My 109 100-114 52 46-62 
Me 110 104-120 65 56-72 
Ms 106 100-114 67 56-82 
Nn 110 102-114 65 60-70 
Pe 104 97-114 54 48-60 
Ps 105 80-118 64 50-78 
Rl 101 96-106 56 42-66 
Rr 121 114-126 58 46-70 
St 98 84-114 54 44-66 


A few experiments in which the anesthetic solution was injected in ten 


seconds did not reveal any other differences in effect between the two anesthetic 
solutions. 

A training effect was apparent in only one subject, who participated in 
four experiments. The effect was revealed in systolic blood pressure and pulse 
rate. His data are summarized in Table III. 


TABLE IIT 






































—_ ~ PREINJECTION _ ae INJECTION | POSTIN JECTION 
MAXIMUM | | MAXIMUM | MAXIMUM 
systotic | MAXIMUM | sysToLIC | MAXIMUM | SYSTOLIC | MAXIMUM 
BLOOD PULSE | BLOOD PULSE BLOOD PULSE 
DATE PRESSURE | RATE PRESSURE RATE | PRESSURE | RATE 
July 13 144 84 184 110 134 74 
July 20 134 90 150 123 118 66 
July 25 120 80 138 79 122 72 
July 27 128 82 140 86 134 62 





*With epinephrine. 


Two students who volunteered to serve as subjects were rejected on the 
basis of their medical history. One was asthmatic and the other was suspected 
of hypersensitivity to procaine. Those students for whom data are reported 


here did not show any clinical evidence of side effects. 


Discussion 
Blood pressure readings were a useful indicator of sympathomimetic 
effects in this study. The auscultatory or manual cuff method used for meas- 
uring changes in blood pressure was not continuous. It is possible that the 
two anesthetic solutions may have differed momentarily in their effect on this 
variable, and that the slow and discontinuous method used did not detect 
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them. While it does not seem likely to the investigators that a significant 
effect was missed, it is agreed that continuous recording of blood pressures 
would be preferable and, if practical, should be used in future experiments. 

The large increases in systolic blood pressure and pulse rate seen in the 
record of the July 13 experiment shown in Table IiI would certainly have 
been attributed to administered epinephrine under ordinary clinical conditions 
if the solution had contained epinephrine. Actually, the cause in this case 
must have been psychological, since no epinephrine was given, and the same 
person did not respond as markedly in the later experiments, even though 
the solutions used in two of the three experiments performed later did contain 
epinephrine. 

It is possible that some persons are hypersensitive to epinephrine or that 
an unusually large quantity of epinephrine is liberated in them by certain 
psychological or mechanical stimuli. 

Epinephrine from any source presumably would cause an exaggerated 
response in this hypersensitive type of patient. It might be wise to be alert 
for such persons, with a view to investigating their systemic reactions to local 
anesthetics containing vasoconstrictors. An adequate history could provide 
an excellent lead toward their discovery. 

It should be emphasized that the ECG and EEG tracings were compared 
only on a blind basis. The observers were unable to separate the experimental 
tracings from the controls on this basis. There were transient responses greater 
than could be aseribed to either of the drugs given. It is true, of course, that 
the student subjects were ostensibly normal and that noticeable drug effects 
might have appeared in records of, for example, hypertensive subjects. 

The sensitivity of the finger plethysmograph to psychologically induced 
stimuli was fascinating to observe. The ebb and tide of sympathetic tone was 
graphically present. The marked effect of disturbances in the environment or 
consciousness of impending injection were clearly registered by an increase in 
peripheral arterial tone. These phenomena were equally evident in experimental 
and control tracings. The plethysmograph was almost too sensitive for the 
purposes of this study. 

Intravascular injection of these same solutions might reveal discernible 
differences in systemic action. This investigation could well be repeated using 
intravascular injection. The significance of such a study is made obvious by 
the reported incidence, 2 to 6 per cent, of intravascular injection under clinical 
conditions. If any toxie effect is possible, it would certainly be markedly 
inereased by intravascular injection. 

The status of cocaine or its mixtures with sympathomimetic drugs is not 
discussed in this article, since cocaine is only rarely given by injection in 
dentistry. The special requirements of patients given general and local anesthet- 
ies for the same operation are not discussed. 


Conclusions 


A controlled investigation, conducted on a blind basis, did not reveal 
clinically significant differences in systemic effect between 2 c¢.c. doses of 2 
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per cent procaine hydrochloride solutions with and without epinephrine. 
Tracings from the finger plethysmograph, pneumograph, electroencephalograph, 
and electrocardiograph and data on blood pressure were used as criteria. 


10, 


Psychologically induced systemic effects were observed. 
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Oral Pathology 


ADENOAMELOBLASTOMA 


Report of Nine Cases 


JosEPH L. BERNIER, D.D.S., M.S.,* WasHINGTON, D. C., AND 
RicHarp W. Tiecke, D.D.S., M.S.,** Cuicago, IL. 


HE adenoameloblastoma is a rare histologic variation of the ameloblastoma, 

and is ineluded in a classification of odontogenic tumors unofficially ap- 
proved by the American Academy of Oral Pathology at a meeting in Wash- 
ington, D. C., in 1950. Histologically, it is distinguished from ameloblastomas 
of other types by the formation of ductlike spaces by its epithelial component. 

In a survey of odontogenic tumors at the Armed Forces Institute of Pathol- 
ogy, nine cases were studied in which the histologic picture satisfied the 
eriteria of adenoameloblastoma. It is the purpose of this article to report 
these nine cases of adenoameloblastoma and discuss them in the light of what 
is known concerning ameloblastomas in general. 


Review of the Literature 

A search of the literature has revealed isolated cases of an identical 
tumor recorded as such, *° **-** although it is possible that others’ ** ?® have 
been deseribed under different terms. Many ameloblastomas have been re- 
ported as ‘‘unusual,’”® ‘‘bizarre,’’ ‘‘atypical,’’ or ‘‘malignant.” Most of 
these have been investigated, and in those eases in which it was possible to 
review the histology, there was no evidence to indicate that they were adeno- 
ameloblastomas. 

It is believed that the earliest reference to the ameloblastoma was made 
in 1868 by Broea,> who considered it to be of odontogenic origin. Faulkson,’ 
in 1879, discussed the. ameloblastoma in some detail, and several years later 
Malassez’® published a description and suggested the term adamantine epithe- 
lioma. 

Since then there have been innumerable case reports and several major 
studies. In 1932, Kegel'* published a series of thirty-five cases, in which the 
patients ranged in age from 7 to 53 years. A little more than one-half were 
white ; eighteen were female and seventeen were male. 

Pathelene’ DC, USA; Chief, Dental and Oral Pathology Branch, Armed Forces Institute 

** Associate Professor of Pathology, Northwestern University School of Dentistry. 
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In 1933, Cahn® described an ameloblastoma arising in the wall of a 
follicular eyst. This was the first reference to what has subsequently proved 
to be an important factor in the etiology of this lesion. Thoma and Proctor*' 
and others have also reported tumors originating in follicular cysts. 

In 1934, Thoma*® described the ameloblastoma as being composed of 
enamel organ epithelium. He stated that the cells from which the tumor 
originated may differentiate into a variety of forms, the differentiation de- 
pending to some extent upon the point to which the epithelium had developed 
at the stage of tumor formation. He also believed that these tumors could 
arise from oral epithelium and presented a case occurring in the mandible. 

Robinson’s'® survey of 379 cases of ameloblastoma from the literature 
added much to the general knowledge of this tumor. He reported that of 
311 eases, 45.7 per cent of the patients were male and 54.3 per cent were 
female. The average age at the time the patients were seen professionally 
was 37.6 years, although the average age at which the tumor was first noted 
was 30.1 years. Of 293 tumors, 83.7 per cent were in the mandible and 16.3 
per cent were in the maxilla. 

In 1939, Jacobs’* reported a case in which an ameloblastoma was con- 
tinuous with the follicle of an impacted cuspid. Because of this pattern of 
growth, he believed that not only must the impacted tooth be extracted, but 
that its follicle also should be removed. 

Schour and Massler,’? in a paper on the development of the tooth, in 
1940, demonstrated the organizing relationships between the mesenchyme and 
the ameloblastie epithelium; this has aided appreciably in the understanding 
and classification of odontogenic tumors. 

In 1942, one of us (J. L. B.*) reviewed thirty-four cases of ameloblastoma. 
That study, together with subsequent observations on material in the Registry 
of Oral Pathology and the other Armed Forces Institute of Pathology cases, 
has led to the belief that ameloblastomas do not demonstrate malignant 
behavior. 

A recent excellent, but unpublished, report by Kane on eighty-eight 
cases of odontogenic tumor adds further evidence that these lesions must be 
considered benign. According to Kane, there is general agreement that 
odontogenic tumors, which are of epithelial origin, may arise from (1) 
epithelial cells of the enamel organ, (2) epithelium of follicular cysts, (3) 
surface epithelium of the oral cavity, (4) misplaced epithelial cells in other 
parts of the body, and (5) debris of Malassez, although positive evidence for 
the last is lacking. Approximately 33 per cent of all tumors ineluded in his 
report were definitely associated with follicular cysts. Eighty-five per cent 
were ameloblastomas or tumors in which ameloblastic epithelium played an 
important role. Forty-four per cent of the tumors had their clinical onset 
in the third deeade, and the mandible was the site of 86 per cent. 


Analysis of Nine Cases of Adenoameloblastoma 


Sex, Age, and Race.—In the present report of nine cases of adenoamelo- 
blastoma, five of the patients were female and four were male (Table I). It is 
believed that amelobastomas in general occur most often in the female.,*' 
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Six of this group were white, one was Korean, and two were Negroes. 
The reports in the literature vary; some indicate that ameloblastomas 
are most common in Negroes,* while others" indicate that they are more 


prevalent in whites. 


TABLE I. SEx, AGE, AND RACE OF NINE PATIENTS WITH ADENOAMELOBLASTOMA 











AFIP | 
ACCESSION 

NO. CASE NO. | SEX RACE AGE 
288189 1 M W 13 
325165 2 F WwW 13 
576007 3 F Ww 26 
593962 d M Ww 14 
639444 5 M ¥ 17 
642276 6 M N 43 
644571 7 F Ww 21 
658702 8 F W 11 
70623 9 F N 20 





Of some interest is the age range in this group, which was recorded at the 
time of conscious onset rather than time of admission (Table I). The youngest 
of the nine patients was 11 years of age, two were 13, and one each was 14, 
17, 20, 21, 26, and 43. In the studies of ameloblastomas by both Bernier* and 
Robinson,’ the average age at clinical onset was somewhat over 30. 

Location and Duration.—The location and duration of the lesion before the 
patient sought treatment are recorded in Table IT. 

Six of the nine tumors occurred in the mandible, four in the anterior part; 
three were found in the maxilla. Four were associated with impacted teeth, 


and two were located in a cyst wall. 


TABLE IT. LOcATION AND DURATION OF TUMOR IN NINE CASES OF ADENOAMELOBLASTOMA 








} | DURATION BEFORE 
| 
| 





CASE NO. LOCATION TREATMENT 
Mandible (symphysis) 4 months 
2 Maxilla 6 months 
3 Mandible (right), lateral incisor to first premolar area 2 years 
4 Mandible, left cuspid area 3 years 
5 Maxilla 2 years 
6 Mandible, right central incisor to first molar area 1 year 
7 Maxilla Immediate 
8 Mandible Immediate 
9 Mandible ‘5 months 








Approximately 80- per cent’**° of all ameloblastomas reported in the 
literature occurred in the mandible, and most of these were in the region of 
the angle of the body and ramus. Approximately one-third were associated 
with follicular cysts."* 

In the group reported, the duration of the lesion from onset until treat- 
ment varied widely. In three instances, treatment was initiated in the same 
month that the patient first noticed symptoms. Another patient waited four 
months, and others waited five months, six months, one year, two years, and 
three years. 
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Treatment and Recurrence.—Recurrence is always a strong possibility, 
particularly in cases where the tumor has reached a size at which complete 
removal is diffieult. Various reports indicate that 35 per cent of all amelo- 
blastomas reeur.’® Table III shows that to date, there has been no recurrence 
of any tumor in this group of adenoameloblastomas. The type of treatment, 
length of follow-up, and size of the gross specimen are indicated in the same 
table. 


TABLE IIIT, ADENOAMELOBLASTOMA: 'TREATMENT, RECURRENCE, LENGTH OF FOLLOW-UP 
AND SIzE oF TUMOR IN NINE CASES 








FOLLOW-UP 








CASE NO. TREATMENT | RECURRENCE PERIOD SIZE 
as Ses Surgery None 43 years 2.6 em. diameter 
2 Surgery None 4} years 
3 Surgery None 13 years 2 fragments 
1.7 by 1.2 by 1.2 em. 
1.5 by 0.4 by 0.3 em. 
4 Surgery None 1 year 2 by 1.5 by 1 em. 
5 Surgery None 9 months 4.5 by 3 by 1.5 em. 
6 Surgery None 9 months ? 
7 Surgery None 9 months ? 
8 Surgery None 6 months ? 
9 Surgery None 143 years ? 





The nine patients in this group were all treated surgically. The follow- 
up periods varied—fourteen and one-half years in one ease, four and one-half 
years in two eases, one and one-half years in one case, and one year in a fifth 
case. Three patients were treated in April, 1954, and one in July, 1954. 


Case Reports 


Case 1. AFIP 288189.—A 13-year-old white boy had a deformity at the symphysis 
of the mandible, which had been present four months. Examination revealed bulging of 
both the lingual and labial plates, which were separated approximately 2.5 em. The lower 
right central incisor was missing. Roentgenograms disclosed a fairly round, rarefied area 
about 4 em. in diameter, with the unerupted lower right central incisor located deep and 
to the left of the area (Fig. 1). Under local anesthesia, the labial gingiva was elevated 
and the overlying bone excised. The sac and unerupted tooth were removed. In the pro- 
cedure, the roots of three other teeth were exposed and they were also removed. There 
was no recurrence in a four and one-half-year follow-up. 

Histologically, active, whorling epithelium in a large area was supported by a scant 
connective tissue stroma (Fig. 2). Throughout the entire section, ductlike structures were 
formed. These were lined with low columnar epithelium. Another noteworthy feature 
was the presence of numerous focal accumulations of calcified material. (Contributed by 
the University of Iowa, College of Medicine, Iowa City, Iowa.) 

Case 2. AFIP 325165.—A 13-year-old white girl had a lesion in the left maxilla, 
which had been present for six months. It had extended into the palatine process and 
elevated the floor of the left antrum. Conservative surgical removal was the treatment of 
choice. The patient has been followed for a period of four and one-half years, and recur- 


rence or new tumor has not been noted. 
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The histologic features were similar to those in the preceding case, with one marked 
exception: calcified material had formed within the ducts as well as throughout the tissue 
(Fig. 3). (Contributed by Dr. W. O. Brown, Pueblo, Colorado.) 





- 





Fig. 1.—Case 1 (288189). Round rarefied area with unerupted lower central incisor. 

Fig. 2.—Case 1 (288189). Note whorled stroma. Many ductal areas are seen throughout 
the section. (Magnification, x75; reduced \%.) 

Fig. 3.—Case 2 (325165). Note the mass of calcified material near the duct-like space 
at top. Note the stroma with the overgrowth of epithelial cells. (Magnification, 125; 
reduced \%.) 
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Fig. 4.—Case 3 (576007). Roentgenogram taken in 1951 before operation. Large 
radiopaque area at apex and distal of lower right cuspid. 

Fig. 5.—Case 3 (576007). Approximately one year later. Although the radiopaque 
area remains relatively constant in size as compared to Fig. 4, the radiolucent area is 
considerably larger. 

Fig. 6.—Case 3 (576007). The smaller mass of the two is the calcified portion of this 
tumor. The larger mass to the left is soft tissue representative of the adenoameloblastoma. 
(Magnification, x6; reduced \%.) 

Fig. 7.—Case 3 (576007). Higher-power view of Fig. 8. This shows the soft tissue 
area of Fig. 7 ote the aimless overgrowth of epithelium near the center. (Magnification, 
X75; reduced ° 

Fig. 8.—Case 3 (576007). Here is seen the junction of the hard mass and the soft 
mass shown in Fig. 7. (Magnification, x4 reduced %.) 
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The histologic features were similar to those in the preceding case, with one marked 
exception: calcified material had formed within the ducts as well as throughout the tissue 
(Fig. 3). (Contributed by Dr. W. O. Brown, Pueblo, Colorado.) 





Fig. 1.—Case 1 (288189). Round rarefied area with unerupted lower central incisor. 

Fig. 2.—Case 1 (288189). Note whorled stroma. Many ductal areas are seen throughout 
the section. (Magnification, «75; reduced .) 

Fig. 3.—Case 2 (325165). Note the mass of calcified material near the duct-like space 
at top. Note the stroma with the overgrowth of eyithelial cells. (Magnification, 125; 
reduced %.) 
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Fig. 4.—Case 3 (576007). Roentgenogram taken in 1951 before operation. 
radiopaque area at apex and distal of lower right cuspid. 

Fig. 5.—Case 3 (576007). Approximately one 
area remains relatively constant in size 
considerably larger. 

Fig. —Case 3 (576007). The smaller mass of the two is the calcified portion of this 
tumor. The larger mass to the left is soft tissue representative of the adenoameloblastoma. 
(Magnification, x6; reduced \%.) 

Fig. 7.—Case 3 (576007). Higher-power view of Fig. 8. This shows the soft tissue 
area of Fig. Note the aimless overgrowth of epithelium near the center. (Magnification, 
X75; reduced \.) . 

Fig. 8.—Case 3 (576007). Here is 
mass shown 


seen the junction of the hard mass and the soft 
in Fig. 7. (Magnification, x48; reduced \.) 
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Case 3. AFIP 576007.—A 26-year-old white woman was admitted to the hospital 
because of complete numbness in the lower right half of the mandible, which had begun 
following extraction of a third molar six years previously. Roentgenograms taken in 
1951 revealed a radiopaque area in the right mandible, involving the cuspid and first 
premolar (Fig. 4); no treatment was given at that time, and two years later x-ray pictures 
were again taken (Fig. 5). The changes that occurred in the tumor during that two-year 
period can be seen by comparing Fig. 4 with Fig. 5. The entire lesion was removed 





Fig. 9.—Case 4 (593962). 3efore operation. Cyst around impacted lower right cuspid. 

Fig. 10.—Case 4 (593962). Bone filling defect left by removal of cyst and impacted 
cuspid. 

Fig. 11.—Case 4 (593962). Only one ductal space is seen in this section. The con- 
nective tissue stroma is markedly infiltrated by epithelial cells. (Magnification, 125; 
reduced 1;.) 


surgically, and the area was curetted. The results were described by the clinician as satis- 
factory. There has been no recurrence in a postoperative follow-up period of one and 
one-half years. 

The histologic section was composed of both soft and hard tissue (Fig. 6). The 
former consisted of cords of epithelial cells and ductlike formations lined by tall columnar 
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epithelium (Fig. 7). The supporting stroma, where seen, was loose and fibrous in appear- 
ance and the cells were spindle shaped. The hard tissue was identified as cementum 
Fig. 8). (Contributed by Fitzsimons Army Hospital, Denver, Colorado.) 


Case 4. AFIP 593962.—Intraoral examination of a 14-year-old white boy revealed 
that all teeth except the third molars and lower left cuspid were in place. Bulging was 
noted on both the lingual and buccal surfaces of the mandible in the left anterior area. 
There was no pain. Roentgenograms revealed a larger radiolucent area surrounding the 
crown of the impacted cuspid and extending from the distal end of the lateral root to the 
mesial area of the first premolar root (Fig. 9). The lesion, including the impacted cuspid, 
was removed surgically. One year has elapsed since operation, and no recurrence or new 
tumor has been observed. The results have been classified by the clinician as “good” 
Fig. 10). 

The histologic features (Fig. 11) were essentially the same as in Case 1. (Contributed 
by Dr. J. N. Patterson, Tampa, Florida.) 





Fig. 12.—Case 5 (639444). This section is somewhat distorted due to sectioning of the 
tissue. However, the pseudo-stratified columnar epithelium lining the ductlike space is easily 
discernible. (Magnification, x158; reduced \%.) 


Case 5. AFIP 639444.—A 17-year-old Korean boy was admitted to the hospital for 
treatment of a swelling of the maxilla which had been present for two years. X-ray 
examination revealed a tumor occupying the maxillary sinus as well as a large portion of 
the maxilla. An impacted cuspid was also seen in this region. The tumor and tooth were 
removed by surgical procedures in April, 1954. To date, there has been no evidence of 
recurrence. 

The basie histologic pattern consisted of closely packed, small nodules of epithelial 
tumor cells, mainly polyhedral in character, but’ with a tendency to form columnar cells 
in the outer portion and with spindle cells between the nodules. The striking feature was 
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the formation of well-defined, small ducts lined by tall columnar cells, producing a deep 
red hyaline inner membrane (Fig. 12). 


Small masses of calcium were seen in the tumor. 
Mitotic figures were rare, (Contributed by USN Hospital ship ‘‘ Repose.’’) 


Fig. 13.—Case 6 (642276). The two posterior arrows point to a large cyst ip ght 
mandible. The anterior arrow points to the impacted cuspid. 
Fig. 14.—Case 6 (642276). Area after 
central and lateral incisors were also 
Fig. 15.—Case 6 (642276). Note the containing capsule. 
Fig. 16.—Case 6 (642276). 
fication, «158; reduced .) 


removal of cyst and impacted tooth. Right 
removed. 


(Magnification, x47; reduced \.) 
Dark-staining nuclei of cells lining ductal spaces. (Magni- 
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Case 6. AFIP 642276.—A 43-year-old Negro man had as his chief symptom a swelling 
f the mandible of one year’s duration. On examination, it was noted that the entire 
juceal surface, from the central incisor to the molar on the right, was markedly expanded. 


X-ray pictures revealed a large radiolucent area involving almost the entire right mandible 


Fig. 17.—Case 7 (644571). Before operation. Radiolucent area around crown of im- 
pacted first premolar. 

Fig. 18.—Case 7 (644571). After surgical removal of tumor and impacted tooth. 

Fig. 19.—Case 7 (644571). The adenomatous pattern of the odontogenic epithelium 
is apparent. Note large nonse¢retory duct. 


(Fig. 13). An impacted cuspid was seen at the extreme inferior border. The lesion, in- 
cluding the impacted cuspid, was completely removed surgically in April, 1954 (Fig. 14). 
To date, there has been no recurrence. 

The numerous sections examined were composed chiefly of epithelium supported by 


a very scant connective tissue stroma. Throughout the section there was evidence of duct 
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formation (Figs. 15 and 16). These ducts were lined in some instances with cuboidal 
epithelium, and in others, with low columnar epithelium. Vascularity was remarkably 
prominent. (Contributed by Dr. E. P. Roberts, Newark, New Jersey.) 


Case 7. AFIP 644571.—A 21-year-old white woman was examined because of a swelling 
of the palate. X-ray pictures revealed a radiolucent area around the crown of the impacted 
first premolar (Fig. 17). The patient was treated surgically (Fig. 18) in April, 1954, and 
a nine-month follow-up revealed complete healing of the area and no recurrence. The 
microscopic features (Fig. 19) are almost identical with those in the preceding cases, 
particularly Case 3. (Contributed by Dr. Richard A. Call, Provo, Utah.) 


Fig. 20.—Case 8 (658702). Radiolucent area resembling cyst is seen at mesial of first 
premolar. Lamina dura is destroyed, indicating origin from debris of Malassez. 

Fig. 21.—Case 8 (658702). Several duct-like spaces have a clear lumen, whereas another 
is filled with tissue. (Magnification, x60; reduced ,.) 


Case 8. AFIP 658702.—On routine x-ray (dental) examination, a relatively small 
radiolucent area between the lower right cuspid and lower right first premolar (Fig. 20) 
was noted in an 11-year-old white girl. The lesion was removed by a most conservative 
operation (including, however, treatment with phenol neutralized by alcohol) in July, 
1954. To date, healing has been uneventful and there has been no recurrence. The 
histologic appearance of the surgical specimen (Fig. 21) is almost identical to that of 
Case 1. (Contributed by Dr. Kurt H. Thoma, Boston, Massachusetts.) 
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Case 9. AFIP 70623.—A 20-year-old Negro woman had noted swelling of the left 
mandible in the region of the cuspid and first premolars for approximately five months, 
Roentgenograms (Fig. 22) showed loss of 


but there was never any pain or discomfort. 
sone and a marked separation of the roots of the lower left cuspid and first premolars. 





X-ray picture taken before operation. 
Note capsule around tumor. 


Fig. 22.—Case 9 (70623). 
—Case 9 (70623). 
tumor was removed by surgical excision and a fourteen-and-one-half-year follow- 
The microscopic features (Fig. 23) were similar 





Fig. 
The 

up revealed no recurrence or new tumor. . Ze 
to those in Case 6. (Contributed by Dr. B. M. Haley, Warrenton, Virginia.) 
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Discussion 

Although the behavior and characteristics of this particular group of 
tumors are well illustrated by the cases reported, it is believed that the follow- 
ing points are worth further emphasis. 

Whether or not it is more apparent than real, the recorded age of the 
patients with adenoameloblastomas in this series, as compared to those with 
other odontogenic tumors, is somewhat younger. Only two of the nine patients 
were over 21 years of age; four of the patients were in their teens. Most re- 
ports in the literature give the average age of patients with odontogenic 
tumors as 30 or slightly more. It would seem, then, that this tumor is found 
in a younger group of patients. 

Many authors mention the association of odontogenic tumors with follicular 
cysts or unerupted teeth. Kane’ found that approximately 33 per cent of the 
tumors studied by him were associated with follicular cysts. Six, or two-thirds 
of the cases in this group, were definitely associated with impacted teeth or 
follicular cysts. 

The benignity of odontogenic tumors has been stressed by several authors 
and is generally accepted. It would appear that this group of adenoamelo- 
blastomas, although small, tends to strengthen this opinion. Four of the 
tumors were known to have been present one to three years before removal, 
yet the histopathologie change was of a benign nature and in none of the 
nine tumors was the suspicion of malignancy entertained on the basis of the 
microscopic findings. 

This is further borne out by follow-up information. All the tumors were 
removed by conservative surgical procedures, that is, complete removal of 
the lesion only. There has been no reeurrence, metastasis, or new growth in 
any of the nine cases. It is true that four have been followed for less than 
one year but, on the other hand, one has been followed for fourteen and one- 
half years, two for four and one-half years, and two for more than one year 
without recurrence or any other symptoms of the disease. 

Since the clinical findings and the histopathologic pictures in all cases 
are so very similar, it seems reasonable to assume that the four cases followed 
for a relatively short period of time will behave as the others. 

In conelusion, then, it can be stated that, although tumors of this group 
behave in a manner similar to that of all other odontogenic tumors, they are 
found in a younger age group, are more often associated with impacted teeth 
or follicular cysts, and are less likely to reeur. 


Summary 
1. Nine cases have been presented in which the lesion fulfills the criteria 
of adenoameloblastoma. Adenoameloblastomas vary histologically from other 
ameloblastomas in that the epithelial component forms ductlike spaces. There 
is also a deposition of calcified material in all instances. 


2. Five occurred in females and four in males. 
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3. Six were in the mandible and three were in the maxilla. 

4. Four of the patients were in a young age group—l4 years of age or 
‘rounger. The others were under 26 years of age, except for one, who was 43. 

5. There were no recurrences, metastases, or new tumor at the end of 
ollow-up periods ranging from one month to fourteen years. 

6. All cases were treated by conservative surgical procedures and, acecord- 
ng to the clinicians, the results were regarded as good. 
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METASTATIC CARCINOMA OF THE MANDIBULAR CONDYLE 


H. J. J. Buackwoop, M.B., B.Cu., B.D.S., Lonpon, ENGLAND 


LTHOUGH it has been estimated that metastasis to bone occurs in the 
later stages of nearly 50 per cent of mammary, prostatic, renal, thyroid, 
and pulmonary carcinomas,’ *° such metastases are seldom found in the jaws. 
When secondary deposits do occur, however, the most usual primary sources 
appear to be the thyroid gland and the breast. Ehrhardt?® and Blumer* re- 
ported a total of thirty-seven cases of malignant thyroid tumors which had 
metastasized to the mandible, and a total of twenty-two cases of carcinoma of 
the breast with metastases in the mandible have been recorded in the litera- 
ture,» *: 5-7 % 12, 14, 15,17, 18 "This relatively high incidence of metastases in the 
mandible from these two sources would suggest a similar mode of spread, per- 
haps by direct extension along the fascial planes or by superficial lymphatics 
rather than by the hematogenous route. 

Within the mandible the most common site for any metastatic tumor to 
oceur is the horizontal ramus, particularly in the molar-premolar region, 
whereas the mandibular condyles are rarely involved, only four such cases 
having been previously reported. Salman and Langel described destruction 
of the head and neck of the condyle by a carcinoma which had metastasized 
from the uterus, and Thoma’® reported two cases of destruction of the temporo- 
mandibular joint by secondary carcinoma, but the primary sources in these 
eases were not traced. Thoma also cited a report by Dr. T. Cholnoki of 
Columbia University of a melanosarcoma of the toe which had metastasized to 
the mandibular condyle. 

The present case is therefore of interest, in that a necrotic metastatic 
tumor deposit was discovered in the mandibular condyle in a case of wide- 
spread skeletal metastases resulting from a primary carcinoma of the breast. 


Case Report 


A woman, aged 24 years, was admitted to the hospital because of severe pain in the 
back, right shoulder, and neck. A small, firm nodule was discovered in the left breast; on 
biopsy, it proved to be a solid trabecular polygonal-cell carcinoma (Fig. 1). Radiographic 
examination revealed extensive metastases in the ribs, lumbar and sacral spine, and pelvis. 
There were also radiolucent areas in the vault of the cranium (Fig. 2) which, though not 
quite typical, were interpreted as possible metastatic foci. No evidence of metastatic 
lesions could be seen in the mandible or mandibular condyle in either lateral or antero- 
posterior skull radiographs. 

From the Department of Pathology, Royal Dental Hospital of London School of Dental 
Surgery, University of London. 
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In view of the extensive bony metastases and profound secondary anemia, further 
SI The patient was given a course of testosterone 
proprionate and cortisone with deep x-ray therapy to the lumbar spine. One month before 
leath the patient developed numbness of the left side of the face and complained of stiff- 
ness in the lower jaw. Death occurred four months after admission. 


urgical treatment was not undertaken. 





The growing edge of the polygonal-cell carcinoma in the breast. Hematoxylin and 


Fig. 1. 
eosin stain. (Magnification, xX110; reduced %.) 





Fig. 2.—Lateral radiograph of the skull showing the radiolucent areas in the vault of the 
cranium but no visible lesions in the mandible. 


Post-mortem examination revealed extensive metastatic tumors throughout the bony 
skeleton, especially in the skull and vertebral column, Multiple deposits were also found 
invading the pleura and the dura of the brain. Some of these foci were soft and necrotic. 





Fig. 3.—Sagittal section through the left temporo-mandibular joint showing the necrotic 
metastatic focus in the head of the condyle and extension of the growth beneath the attach- 
ment of the external pterygoid muscle. 

Fig. 4.—Extension of the metastatic growth beneath the attachment of the external 
pterygoid muscle showing, on the right, the formation of new bone beneath the muscle attach- 
ment and, upper left, the direct communication with the necrotic focus in the head of the 
condyle. Hematoxylin and eosin stain. (Magnification, x65; reduced 
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Examination of the Left Temporomandibular Joint.—The left temporomandibular 
joint was excised, and section of the decalcified specimen in the sagittal plane showed the 
medullary cavity of the condylar head to be occupied by soft creamy white tissue. Histo- 
logic examination showed complete loss of the bony trabeculae in this area and replacement 


by a mass of necrotic tissue, presumably a necrotic metastatic tumor deposit (Fig. 3). 


Fig. 5. 
Bs TSS 
Poses % 





Fig. 6. 


Fig. 5.—Intact subarticular bony end plate toward the periphery of the joint surface. 
Hematoxylin and eosin stain. (Magnification, x 65; reduced. \%.) 

Fig. 6.—Vascularization of the deeper layers of the articular cartilage with fibrillation 
of the cartilage and osteoclastic resorption of the subarticular bone adjacent to the necrotic 
tumor mass. Hematoxylin and eosin stain. (Magnification, x65; reduced \%.) 


Further metastatic foci composed of well-preserved carcinoma cells were found in the 
medullary spaces of the condylar neck and the adjacent portion of the temporal bone form- 
ing the glenoid fossa. A large mass of tumor cells could be seen penetrating beneath the 
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periosteal attachment of the external pterygoid muscle to the neck of the condyle. A layer 
of new bone had already begun to form between the muscle and the tumor mass (Fig. 4). 
The articular cartilage and subarticular bone appeared intact around the periphery of the 
joint surface (Fig. 5) but centrally, where the necrotic growth approached the articular 
surface, the bony end plate was undergoing active osteoclastic resorption with apparent 
vascularization of the deeper layers of the articular cartilage (Fig. 6). Further investiga- 
tion of the horizontal or vertical rami of the mandible was not undertaken at the time of 










the post mortem. 






Discussion 





It is generally agreed that, while metastatic tumors of the mandible are 
relatively rare, involvement of the mandibular condyles by such growths is 
even rarer. Two main factors may be responsible for this apparent immunity 
of the condylar region of the mandible. First, the condyles are seldom radio- 
graphed unless indicated clinically and even then some bony metastases may 
remain ‘‘silent,’’ giving rise to no clinical signs or symptoms. Further, the 
radiographic appearances of lesions within this part of the mandible are per- 
haps difficult to interpret because of the frequent superimposition of the 
shadows of other cranial bones. The second factor may be the isolated nature 
of the blood supply to the condylar portion of the mandible, together with the 
fact that metastatic foci occur more frequently in those medullary spaces which 
are occupied by red marrow rather than by fatty marrow.'* The persistence 
of islands of red marrow in the premolar and molar areas of some adult jaws 
has been reported by Box‘ and Cahn,® while in the course of the present study 
examination of 100 mandibular condyles from patients of all age groups has 
shown that islands of hemopoietic marrow persist in the head of the adult 
condyle, even though the medullary spaces of the condylar neck may be filled 
only by fatty marrow. 

These facts would tend to favor the condyle as a possible locus for 
metastatic tumor deposits. The more frequent selection of the premolar-molar 
region of the mandible can therefore be explained only by the anatomic 
features of the blood supply, this area being in more direct line with and 
nearer to the main branches of the inferior dental artery. 

















Summary 





A case of primary carcinoma of the breast with wide-spread skeletal 
metastases in a 24-year-old woman is presented. A necrotic metastatic tumor 
deposit within the right mandibular condyle is described. The incidence and 
spread of metastatic tumors to the jaws are also discussed. 

The author is grateful to Prof. D. S. Russell and Dr. Donald Hunter of the London 
Hospital for permission to examine this case. 
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MULTIPLE CYSTS OF THE MANDIBLE 
Report of a Case 


H. G. Rappen, D.D.Sc. (MEzs.), F.D.S.R.C.S. (ENG. AND EpIN.), AND 
B. V. Janes, L.D.S., F.D.S.R.C.S. (ENG.), MANCHESTER, ENGLAND 


FEMALE patient, aged 52 years, complained of pain in the right lower 

molar region which, on examination, appeared to be enlarged buceally, 
with the overlying mucosa slightly hyperemic. Palpation revealed the corti- 
eal plate to be reduced in thickness, and only slight pressure was required to 
compress it. 

When questioned, the patient reported that when she was 26 years old 
she was operated on in Germany for a eystie condition involving the same 
region and mentioned delay in healing of the wound. Ten years later she 
suffered an acute exacerbation of the lesion which terminated naturally with 
profuse suppurative discharge. Following this episode, the condition had 
remained quiescent until the present time. 

Communication with her former dental advisor in Germany elicited the 
fact that he had operated on a condition, cystic in character, and so extensive 
as to cause some fear of a spontaneous fracture. At the time of operation, he 
thought it was a ‘‘eystic adamantinoma,’’ but he stated that histologic section 
did not confirm this diagnosis. Unfortunately, further details were not avail- 
able due to loss of records during World War II. 

Radiographic examination of the present involvement showed a poly- 
cystic condition extending from the sigmoid notch and involving most of the 
ascending ramus and a portion of the right body of the mandible as far for- 
ward as the right canine (Fig. 1). Skeletal x-ray films revealed no apparent 
abnormality, and blood chemistry was within normal limits. : 

Operation.—The patient was admitted to the hospital. Under endo- 
tracheal anesthesia, an incision was made through the overlying soft tissue 
of the mandible, extending upward from the depth of the buceal suleus in 
the lower canine region to the crest of the alveolus and along this to the base 
of the ascending ramus and from there obliquely into the depth of the buceal 
sulcus. 

The mucoperiosteum was then readily reflected buccally, revealing an in- 
tact but thinned cortical plate. This was removed with rongeur forceps, re- 
vealing four separate cyst linings (Fig. 2, A), which were enucleated. 


From the Turner Dental School, Manchester, England. 
1324 











MULTIPLE CYSTS OF MANDIBLE 1325 


Volume 9 
Number 12 


Following careful irrigation with warm saline and gentle curettage, the 
fifth eyst was then enucleated (Fig. 2, B). The bony partitions of the hori- 
zontal ramus were then reduced to form one large cavity and all the areas 





Fig. 1. 





included in A were marsupialized by turning the mucoperiosteal flap inward. 
Cavity B drains naturally into the marsupialized area A and the openings were 
maintained by packing both cavities with petrolatum gauze. After five days, 
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this was removed and the cavities were irrigated and repacked. This treat- 
ment was continued at weekly intervals for a period of six weeks, when, the 
bony surfaces being covered with healthy soft tissue, an obturator base plate 
was fitted with the object of occluding the cavity in the horizontal ramus and 
maintaining the aperture in the ascending ramus. Subsequent healing was 
quite uneventful and x-ray pictures taken twenty months later show consider- 
able progress in the filling in of the cavities with new bone (Fig. 3). 


Fig. 3. 


Histologic Report.—Microscopic examination of serial sections showed 
well-formed stratified squamous epithelium throughout, in which the basal 
layer varied from cuboidal to short columnar with centrally placed nuclei. 
The other layers, which were 3 to 7 cells in thickness, showed considerable 
variation in outline of the individual cells and numerous mitotie figures in 
the polyhedral cells as well as the stratum germinativum. The lumen of the 
cysts contained long strands of desquamated keratin and cellular debris. 

The connective tissues were generally acellular and avascular, with ma- 
ture collagen formation and an absence of inflammatory cells. 


Comments 


Multiple cysts associated with tooth structures are not infrequently en- 
countered in dental practice, but they have been rarely reported as occurring 
in edentulous jaws. In either case, they arise from the epithelial elements 
concerned with the formation of the tooth, namely, the dental lamina, enamel 
organ, or sheath of Hertwig, and, depending on their origin, are variously 
termed primordial, dentigerous, or dental cysts. 

Adamantinoma, or the multilocular cyst, is also considered to arise from 
similar elements and, except for the absence in the x-ray pictures of notching 
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to the eyst boundaries, the present case resembles in some respects this latter 
‘ondition. Although the cysts are lined with stratified squamous epithelium 
which degenerates into strands of keratin, the cells comprising the basal layer 
vary from cuboidal to somewhat columnar in shape, the latter outline being 
ot far removed from that encountered in the adamantinoma. 

A careful search throughout serial sections, however, did not show subse- 
quent layers to differentiate into anything but polyhedral cells, squamae, and 
ceratin, and no resemblance to stellate reticulum could be detected. In this 
respect, Cahn? describes the dentigerous cyst as being lined with squamous or 
columnar epithelium and demonstrates an adamantinoma arising in columnar 
epithelium contained in a mural nodule of a dentigerous cyst. He suggests 
that the subsequent behavior of a dentigerous cyst may be determined by the 
evacuation of its contents, giving rise to a solid tumor—the adamantinoma— 
and quotes Harvey Cushing’s astrocytoma as similarly cystic in character 
which, when tapped, is replaced by a solid tumor which is inoperable. Cush- 
ing believes that xanthochromie fluid in the cyst exerts an inhibitory action 
on tumor growth. 

On the other hand, Sealey? believes, and it is generally accepted, that a 
eyst grows in size by absorption of fluid through its membrane, due to differ- 
ence in osmotie pressure between the fluid within the cyst and those tissues 
outside it. Remove this possibility by opening the cyst wall, as in marsupial- 
ization, and it retrogresses and, although we have treated some hundreds by 
this method, we have seen no evidence to suggest that such treatment pro- 
motes a change in the epithelium as postulated by Cushing for the astrocy- 
toma. 

It is true that one rarely encounters such columnar cells in the dental cyst, 
but one also rarely sees cyst linings so little affected by infection and degen- 
erative changes as in this instance. Undoubtedly, the state of the tension 
within the eyst has some effect on the ce!l outlines as it does, for example, in 
the epithelium of the bladder. 

The question naturally arises as to whether this case represents a condi- 
tion in which a basal layer of cuboidal or columnar cells, although maturing 
into polyhedral cells and finally keratin, may yet take on the characteristics 
of the adamantinoma and form multiple cysts. 

Knight and Manley* have reported a somewhat similar case in which a 
multieystie condition involved one-half of a mandible, which was removed. In 
a subsequent article* they demonstrated a possible method of formation of 
multiple cysts, where chronic inflammation produced proliferation of epi- 
thelial cells into masses or strands, the central portions of which degenerated 
to form ‘‘daughter’’ cysts. The history of the present case clearly shows that 
there was considerable acute inflammation which subsequently passed into a 
chronic stage, and Knight and Manley’s explanation may thus apply here. 

On subserving what would appear to be their normal function of the 
formation of a tooth, the epithelial elements remain as small clumps of cells 
in the connective tissues; the remnants of the dental lamina are known as the 
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glands of Serres and those of the sheath of Hertwig as the rests of Malassez. 
Secause of his belief that the former cells give rise to the adamantinoma, 
Manley® describes them as ‘‘highly potential’? while considering the latter 
group, having completed their function, as comparatively innocuous! 

Even if one believes the dental lamina to be the source of the adaman- 
tinoma, the extreme rarity of such tumors and the comparative frequency of 
the dental cyst, whose epithelium is derived from the sheath of Hertwig, make 
this statement difficult to accept, for surely once the dental lamina has pro- 
duced the enamel organ, it is in a state similar to the sheath of Hertwig when 
it has organized the root formation and the differentiation of the connective 
tissue elements and, as far as one can tell, subserved its normal function. 


Fig. 4. 


Examination of a normal periodontal membrane reveals innumerable epi- 
thelial elements from which dental cysts may be derived, and their relative 
infrequency in edentulous jaws is all the more remarkable, for it must be of 
rare occurrence for all these epithelial cells to be either removed with the 
tooth during extraction or so damaged as to subsequently die. Euler’s® work 
may provide a possible explanation of this apparent anomaly; working on 
dogs, he noted that the periodontal membrane remaining in a socket after 
extraction played no part in the subsequent healing process. We have also 
noted this fact in extraction wounds in monkeys where the remaining perio- 
dontal tissue degenerates. In addition, we have been unable to demonstrate 
epithelial cells in this degenerating tissue while neighboring periodontal mem- 
‘-branes contain innumerable epithelial elements (to be published). 
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Examination of Fig. 4 brings one to the conclusion that the epithelium 
nost closely resembles that of the oral mucosa and it is not impossible that the 
yst lining had its origin directly from that souree. 
While it is conceded that the main interest in this case is academic and 
is reported primarily for that reason, it should not be overlooked that at 
irst glance the condition appeared as a possible adamantinoma and that the 
atient possesses an intact mandible because of the recognition of the need 
‘or a biopsy prior to operation. It is, therefore, of importance to the clinician 
for it will not be denied that subsequent x-ray pictures taken twenty months 
ifter treatment (Fig. 3) reflect a satisfactory result for the conservative rather 
than the radical approach to such a problem. 
The authors are indebted to the Medical Illustration Department of the Manchester 
Royal Infirmary for the illustrations. 
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Endodontics 


CLINICAL, ROENTGENOLOGIC, AND HISTOPATHOLOGIC FINDINGS IN 
TEETH WITH APICAL RADIOLUCENT AREAS 


LISBETH BAUMANN, B.S.,* anp SAMUEL R. RossmMANn, D.D.S.,** 
’ 


PHILADELPHIA, Pa. 


N THE treatment of periapical lesions, it has been assumed for many years 

that a differential diagnosis between various lesions could be made on the 
basis of roentgenologic studies of the diseased areas. Recently a number of 
controversial reports have appeared, questioning the value of the roentgeno- 
gram as a means of making differential diagnoses of radiolucent areas at tooth 
apices. These investigators called attention to the discrepancies between the 
clinical and roentgenographie diagnoses on the one hand, and the histopathologic 
diagnoses of resected periapical lesions on the other. 

In 1939, Kronfeld’ stated: ‘‘A comparison of the radiographs in chronic 
periodontitis with the corresponding tissue sections indicates that with the 
exception of very advanced stages, it is impossible to distinguish radiograph- 
ically between solid granuloma, apical abscess and radicular ecyst.’’ Recently, 
Sommer? made essentially the same observation: ‘‘How ean we distinguish 
a granuloma from a cyst by means of a roentgenogram? The answer to this 
question has been partially furnished by the information gained from the 
pathologie findings. Our findings have not demonstrated that epithelial pro- 
liferation occurs as frequently as has been supposed.’’ Failure of correlation 
between roentgenographie and microseopie diagnoses of periapical lesions was 
also demonstrated by Blum‘ in a thorough study of nine cases. However, the 
specialist best prepared to see the potentialities as well as the limitations of 
roentgenograms, L. M. Ennis,* sounded his considered warning: -‘‘One must 
appreciate the limitations of the roentgenogram in the field of diagnosis. There 
are conditions in which the roentgenogram, even in the hands of the specialist, 
ean accomplish little more than confirm or deny the tentative conclusions 
derived by other methods. Indeed, the roentgenogram may be wholly unavail- 
able for purposes of diagnosis in some situations and conditions.’’ One of these 
‘situations and conditions’’ is the cyst, which can be distinguished from a 
noneystie lesion only by microscopic diagnosis. 

Read before the American Association of Endodontists, Chicago, Illinois, 1956. 


*Assistant Professor of Oral Histology and Pathology, School of Dentistry, University 


of Pennsylvania. 
**Research Associate, Department of Pathology, School of Dentistry, University of 
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Furthermore, as emphasized by Boyle,> ‘‘The possibility of differences 
in density of the bone shadow being due to conditions other than infection or 
cyst formation must always be kept in mind. Paget’s disease of bone, fibrous 
dysplasia of bone, eosinophilic granuloma, Schiiller-Christian’s disease, and 
neoplasms of either local or metastatic origin are among the conditions which 
must be considered in a differential diagnosis.’’ 

The first systematic attempt to establish the usefulness of roentgenograms 
in determining periapical disease was made by Sommer,’ who, in a comparative 
study of eighteen specimens from either root resection or apical curettement, 
set out to determine ‘‘to what extent the roentgenogram can be relied upon 
as a diagnostic aid in determining the bacteriologic and histopathologic status 
of radiolucent areas.’’ His findings show that neither the presence of periapi- 
eal radiolucent areas nor their size or shape indicates existence of infection, 
virulence of organisms, if present, or the resistance of the patient. With re- 
gard to microsecopie examinations, he states: ‘‘The histopathologic findings do 
not agree with the roentgenographic appearance of a periapical bone lesion in 
most instanees.’’ He therefore warns dentists not to remove teeth with peri- 
apical areas on roentgenographie evidence alone. 

In 1954, Priebe, Lazansky, and Wuehrmann® reported on a study of 101 
eases in which both roentgenographie and histopathologic diagnoses were made. 
They econelude that ‘‘the roentgenograms should be used only as a method of 
locating areas of apical change, and not as a means of differentiating between 
them’’ (italies ours). 

The study reported in this article was undertaken with a view to adding 
another cheek on the value of diagnosis of periapical lesions. 

Following the example of Priebe and his associates,® we treated chronic 
alveolar abscesses and granulomas as one group and all cysts as another group. 
An attempt was then made to differentiate one group from the other. The 
reason for this arbitrary grouping is a practical one, since teeth with asso- 
ciated abscesses or granulomas generally respond to conservative endodontic 
treatment, while cysts are thought to require surgical removal. 

The material reported upon was secured from 121 teeth which had under- 
gone root resection or periapical curettage. The clinical diagnoses, based 
upon the examination of the patients and of the roentgenograms, were made 
by a member of the Endodontic Department and reviewed by the head of that 
department. The resected periapical tissue, together with the root apex, was 
sent to the Department of Histopathology for microscopic study and diagnosis. 
The resultant diagnosis was made independently of the clinical data and roent- 
venograms. 

The criteria used for making these differential diagnoses are in accordance 
with the following definitions: 

Cyst: A pathologie cavity with an epithelial-lined lumen which 

contains either a fluid or semisolid substance (Fig. 1). 

Granuloma: Chronie inflammatory tissue which has replaced the 
periodontal membrane and areas of alveolar bone (Fig. 2). Not too 
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uncommon are granulomas containing proliferated epithelium which 
arises from the residual epithelial cells of Malassez in the periodontal 


membrane. Such epithelium-containing granulomas should not be con- 
fused with dental cysts (Fig. 


Fig. 1.—Radicular cyst. The roentgenogram shows a large round area of bone destruc- 
tion. Upper cuspid; aged fifty-six years. C, Cyst cavity containing cholesterol; F, fibrous 
capsule; NB, trabeculae of new bone; La, Li, thin labial and lingual bone plates. (From 
oe bi Kronfeld’s Histopathology of the Teeth and Their Surrounding Structures, Lea & 
Febiger. ) 


Abscess: A central area containing purulent exudate surrounded 
by chronic inflammatory tissue which, in turn, is surrounded by a 
layer of fibrous connective tissue. It is distinguished from a dental 
eyst by the absence of an epithelial lining (Fig. 4). 





Fig. 2.—Solid granuloma. Mesio-distal section through the root end of an upper lateral 
incisor with decomposed pulp and imperfect root canal filling. The roentgenogram of the 
specimen taken before decalcification is inserted in the lower right corner. Because of a 
slight apical curvature of the root, the root canal is visible only at the apical foramen. AB, 
alveolar bone; GT, granulation tissue occupying the space between alveolar bone and root; 
R, resorption of the root surface; PM, normal periodontal membrane. (From Boyle: Kron- 
feld’s Histopathology of the Teeth and Their Surrounding Structures, Lea & Febiger.) 

Fig. 3.—Granuloma with marked fibrous encapsulation. The roentgenogram shows a 
sharply circumscribed, punched-out defect in the otherwise very dense bone. A large amount 
of epithelium is present, which has a tendency to grow around the granulation tissue. Lower 
lateral incisor; aged forty-five years. G, Granulation tissue; H, epithelium; F, fibrous cap- 
_sule surrounding the granuloma; CB, compact bone plate; PM, normal periodontal membrane. 
= Ps sent , Kronfeld’s Histopathology of the Teeth and Their Surrounding Structure, 
sea ebiger. 





Fig. 3. 


(For legends, see opposite page.) 
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The roentgenograms of all 121 cases were then referred to the Depart- 
ment of Roentgenology for study and diagnosis. This department made its 
diagnosis entirely from the roentgenograms studied and without reference to 
the data from the Departments of Endodonties and Pathology. 
Interpretation of the roentgenograms was based on the following criteria: 


Cyst: ‘‘A cireumsecribed radiolucent area, usually more than % 
inch in diameter, sharply outlined, bounded by a thin, even white line 
which represents a layer of cortical bone.’” 

Granuloma (Fibrous type): ‘*These areas have a definite radio- 
lucent outline without the presence of a white line. They are usually 
less than 3@ inch in diameter.’” 

Abscess: ‘‘This type of lesion appears as a diffuse radiolucent 
area.’” 


Fig. 4.—Granuloma with central liquefaction. No epithelium is present. The roentgeno- 
gram shows a diffuse area of bone destruction above the apex of an upper central incisor. 
Age, fifty-two years. A, Apex; AC, abscess cavity containing pus cells; G, granulation tissue; 
F, fibrous tissue; B, bone trabeculae. (From Boyle: Kronfeld’s Histopathology of the teeth 
and Their Surrounding Structures, Lea & Febiger.) 


Size of lesion as shown in the roentgenogram was omitted as a criterion 
of classification. In this omission, Ennis,’ who offers essentially the same 
distinction and definitions as McCall and Wald,’ was followed, because he 
does not restrict any one of these lesions to a fixed size. 

It was the basic assumption of this study that the diagnosis by the Pathol- 
ogy Department through the microscopie study of the biopsy sections must be 
the definitive one, for it is the present-day consensus that the histopathologic 
findings are the last court of appeal for the determination of the disease state, 
‘since the basis of all disease is cellular or cytochemical. 
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Of the 121 eases studied, the findings were as follows: 


The microseopie examination and diagnosis by the Department of 
Pathology showed that thirty-two cases were cysts and eighty-nine 
were granulomas or abscesses. 

The Endodontie Department, whose conclusions were based upon 
the examination of the patients and of the roentgenograms, diagnosed 
sixteen (50 per cent) of the 32 eysts correctly and sixteen (50 per 
cent) ineorrectly. Of the eighty-nine cases of granulomas and ab- 
seesses, sixty-one (68.5 per cent) were diagnosed correctly and twenty- 
eight (31.5 per cent) incorrectly. 

The Roentgenologic Department, whose interpretations were based 
upon the roentgenographic examination alone, diagnosed fourteen (44 
per cent) of the eysts correctly and eighteen (56 per cent) incorrectly. 

Of the granulomas, sixty-one (68.5 per cent) were diagnosed correctly 

and twenty-eight (31.5 per cent) incorrectly. 

The above figures were then submitted for statistical analysis and eval- 
uation. The chi-square test of association was applied, with the following 
results : 

For the Endodontic Department, x? was found to be equal to 2.74. Since 
this is less than the 5 per cent level (actually, P = 0.10), the hypothesis that 
there is no association between the diagnoses of the Endodontic Department 
and those of the Department of Pathology cannot be rejected. The data sug- 
gest that there is only chance association between the two types of diagnoses. 

For the Roentgenology Department, y* was found to be equal to 0.043. 
The probability corresponding: to this x? value is about 0.8, and again the 
Null hypothesis eannot be rejected. There is only chance association between 
these two types of diagnosis. 

Discussion 


Of these 121 cases, which were accumulated over a four-year period and 
on which complete data from all three departments were available, it is inter- 
esting to note that 26 per cent were cysts. Also, in the article by Priebe and 
associates® an even higher percentage (approximately 55 per cent) of cysts is 
reported. 

Various investigators have reported 90 to 95 per cent success using con- 
servative root canal therapy. Assuming that these two sets of figures are 
accurate, it must be coneluded that a certain percentage of cysts are success- 
fully treated by the conservative method. This is contrary to the accepted 
concept of the clinical approach to epithelial-lined cysts and may suggest a 
new field of investigation and study. 


Conclusion 


Results of this study indicate: 


1. Clinieal and roentgenologie observations are of doubtful value in dis- 
tinguishing eysts from noneystie lesions in periapical disease. 
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2. A re-evaluation of the roentgenologie interpretation of periapical radio- 
lucent areas and the clinical approach to periapical lesions must be made. 

3. The differential diagnosis between cysts and noneystie lesions in peri- 
apical disease can be made with certainty only by means of microscopic study 
of histopathologic sections. 

We wish to thank Mr. Philip Cherry, member of the Statistical Department of Temple 
University, for preparing the statistical data used in this article. The kindness of Dr. 
Merle Tate, University of Pennsylvania, who reviewed the statistical data, Dr. Harrison 
M. Berry who reviewed the roentgenologic diagnoses, and Dr. Louis I. Grossman who 
reviewed the clinical diagnoses is gratefully acknowledged. 
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THE EFFECT OF AQUEOUS DIATOMIC IODINE MOUTHWASHES ON 
THE INCIDENCE OF POSTEXTRACTION BACTEREMIA 


JoHN Keostan, Pu.D., I. WetnmaAn, D.D.S., anp S. Rarez, D.M.D., M.A., 
NewakkK, N. J. 


Introduction 


RANSIENT bacteremia following exodontia has been associated with the 

bacterial population of the mouth.’ When local and systemic antibacterial 
measures were taken, the incidence of such bacteremia was reported to have 
fallen to a low level.* °° These measures consisted of the use of antibiotie troches 
orally and the intramuscular injection of penicillin. The relationship indicated 
by this work between the oral bacterial population and the bacteremia asso- 
ciated with exodontia was further investigated by us. We used aqueous diatomic 
iodine (I,) solutions as a means of destroying the microorganisms of the mouth. 
The greater superiority of an I, solution over antibiotics lies in its greater anti- 
septic property, its lack of selectivity (I, is equally effective against bacteria, 
molds, and viruses’®), and the absence of complicating side effects when used 
locally as a simple aqueous solution. 


Experimental 


Subjects for the experiment were taken at random from the dental clinic 
of the Newark Beth Israel Hospital. Tests were conducted on 201 patients. 
Those in the experimental series swished five separate 20 ml. portions of an 
[, solution for twenty seconds each. The patients in the control series swished 
sterile 0.85 per cent saline solution in the same manner. Removal of teeth fol- 
lowed immediately after use of the mouthwashes. 

Three 10 ml. samples of blood were obtained from each patient by veni- 
puneture—the first before administration of the mouthwashes, the second two 
minutes after exodontia, and the third ten minutes after the second. Each 
sample was divided equally between two culture bottles of 4 ounce capacity, one 
to be cultured aerobically and the other anaerobically. Two ounces of trypticase 
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soy broth was used as the aerobic medium, and two ounces of Linden thiogly- 
collate with methylene blue was used as the anaerobic medium. All cultures 
were incubated at 37° C. for five days. For specific identification, smears were 
prepared and blood agar plates were inoculated from the positive cultures. 
Stock I, solutions were prepared by shaking excess crystalline iodine with 
distilled water at 40° C. in a one-gallon glass-stoppered bottle. This stock 
solution was kept in an incubator at 37° C. The strength of this solution is 
450 ppm I.. It was found that a solution of 170 ppm was almost as effective 
as the stronger solution in reducing the oral population’: (Table I). 
TABLE I. Errect or DiaTomic IopINE SoLuTION (I;) ON THE BACTERIAL POPULATION OF 


THE MooTH 
(Bacteria per milliliter) 








SUBJECT CONTROL | AFTER TREATMENT | PER CENT KILLED 
x 108 1.2 x 103 99.999 
K 2.8 x 107 3.5 x 103 99.988 
L 9 x 107 2.9 x 103 99.996 
M € 





x 107 9.0 x 102 99.997 
x 107 2.7 x 103 99.997 


N 
Average per cent killed 99.997 





Control = Count of sample from 20 ml. of 0.85 per cent saline solution swished vigorously 
for twenty seconds. f 

After Treatment = Count of sample from 20 ml. of a saline mouthwash immediately 
following five separate rinses with 170 ppm aqueous I2 solution for twenty seconds each. 


Results and Discussion 


The incidence of postextraction bacteremia in the control series (saline 
mouthwash) was 27 per cent, and in the experimental series (I, mouthwash) 
it was 20 per cent (Table IT). 


TABLE IT. INCIDENCE OF BACTEREMIA RELATED TO TYPE OF MoUTHWASH 








Nl IODINE ] SALINE 
| NO. | PER CENT NO. | PER CENT 


Bacteremia 20 19.8 27 27 
Negative 81 81.2 73 73 











When the incidence of bacteremia is correlated with specific factors, for 
example, presence of infection or extent of manipulation, more specific dif- 
ferences are noted. The more significant of these factors is the presence of 
local infection such as dentoalveolar abscess, chronic pulpitis, periodontal in- 
volvement, ete. It is noteworthy that, with one exception, the bacteremia 
associated with the iodine-treated cases (nineteen) were in patients with local 
infections. With the one exception, all other iodine-treated cases were negative 
(Table III). This would indicate that the traumatized areas are not only the 
portal of entry into the blood for the oral flora, but that such areas, if infected, 
contribute a share of the bacteria which invade the blood. Even after the use 
of I, solution mouthwash, there still remains a possibility of postextraction 
bacteremia if local infection is present. The high effectiveness of aqueous I, 
solutions in decreasing the oral bacterial count within two minutes has been 
feported by Iannarone and Steinman" and confirmed by us (Table I). 
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TABLE III. INCIDENCE OF BACTEREMIA RELATED TO ABSENCE OR PRESENCE OF LOCAL INFECTION 














_ i UNCOMPLICATED } LOCAL INFECTIONS 
IODINE | SALINE IODINE | SALINE 
Positive 1 3 19 24 
Negative 15 9 66 64 
Total 16 12 85 88 
Per cent bac- 
teremia 6.2 25 22.4 27.1 





As would be expected, and as reported in the literature,’ there was a 
positive correlation between the extent of manipulation and the incidence of 
bacteremia (Table IV). The incidence of bacteremia was considerably lower 
among the patients receiving general anesthesia than among those receiving 
local anesthesia (Table V). There appeared to be no correlation between post- 
extraction bacteremia and age, sex, and number of teeth removed (in the 
absence of excessive manipulation). 


TABLE IV. INCIDENCE OF BACTEREMIA RELATED TO EXTENT OF MANIPULATION 














| MILD | SEVERE 
Positive 32 15 
Negative 122 32 
Total 154 47 
Per cent bac- 
teremia 21.4 32 








The considerably lower incidence of bacteremia (27 per cent) in our con- 
trols as against that reported in the literature? (80 to 85 per cent) may be 
attributed to the fact that the subjects in our control series used a sterile saline 
mouthwash, whereas in other experiments no preoperative treatment was given 
to the controls. It is possible that the mouthwashes, as administered, reduced 
the quantity of loose flora in the mouth and thus reduced the incidence of bac- 
teremia from this source. Tests run with saline solution tend to validate this 


TABLE V. INCIDENCE OF BACTEREMIA RELATED TO TYPE OF ANESTHESIA 











| GENERAL | LOCAL 
Positive 5 42 
Negative 34 120 
Total 39 162 
___ Per cent bacteremia 12.8 26 





hypothesis. Subjects were made to swish vigorously five separate portions of 
sterile 0.85 per cent saline solution, as described previously. The first- and 
last-rinse samples of each were collected and examined for bacterial count by 
the established dilution technique. The results show, in general, a smali drop 
in the bacterial count of the last rinse (Table VI). On the premise that each 
successive vigorous swishing dislodged more bacteria from erypts, from the 
mucous linings, and from regions between the teeth, another test was run in 
which one vigorous swishing was followed by five gentle swishes of only four 
to five seconds each with the same quantity of saline as used previously. In 
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TABLE VI. BacTERIAL COUNT OF THE MOUTH (BACTERIA PER MILLILITER) AFTER VIGOROUS 
SALINE MoUTHWASHES 








PER CENT 
SUBJECTS FIRST SWISH LAST SWISH DECREASE 
105 7.0 x 108 97.4 
105 1.2 x 105 68.0 
105 2.7 x 105 10.0 
106 1.0 x 106 0.0 
106 5.4 x 105 58.0 
Average per cent decrease 46.6 








Five successive 20 mi. portions of 0.85 per cent saline were administered. Each was 
swished vigorously for twenty seconds. Bacterial count was determined in first and last 
samples. 


this test, the mechanical disturbance (one vigorous swish in place of five) on the 
bacteria lodged in crypts and in the mucous lining was less and the resultant 
count in the subsequent swish samples was less by a factor of about 50 (Table 
VII). 


TABLE VII. BACTERIAL COUNT OF THE MOUTH (BACTERIA PER MILLILITER) AFTER GENTLE 
SALINE MouTHWASHES 


| % 
DECREASE 
BASED ON AV. 

2 3 5 6 OF 2-6 

107.) 8.5x105) «1.6105 5. é 3.5105 3.4 x 105 99.13 
107) 7.9x105 =8.3 x 105 . 8.5105 7.6 105 98.12 
107) 8.9105 = 4.4.x 105 A : 3.0x105 4.3105 99.27 
107) 8.9x105 = 6.3 x 105 ‘ 3 8.7x105 48x 105 96.40 
107 4.2105 5.2 x 105 f 2.8x105 4.2 x 105 98.60 
Total average per cent decrease 98.10 
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Six successive 20 ml. portions of 0.85 per cent saline were administered. The first por- 
= ee vigorously; portions 2 to 6 were gently rolled in the mouth for four to 

The saline mouthwashes reduced the oral population, but the undislodged 
bacteria remained as a potential source of infection during subsequent manip- 
ulation. The I, mouthwashes mechanically reduced the oral population and 
may have destroyed the remaining undislodged bacteria, leaving intact only 
the deep-seated organisms in the site of infection, when infection was present. 
It is not surprising, therefore, that the I, mouthwashes had little or no effect 
in reducing the bacteremia in the latter cases, but were highly effective in the 
noninfected cases. 

Summary and Conclusions 


1. The effectiveness of aqueous diatomie iodine mouthwashes in reducing 
postextraction bacteremia was examined. 

2. Sterile saline mouthwashes were used in a control series. 

3. Postextraction bacteremia occurred in 27 per cent of the control series 
and in 20 per cent of the iodine series. 

4. In eases of extensive manipulation, the incidence of bacteremia was 
greater than in uncomplicated extractions. 
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is concluded that diatomie iodine mouthwashes are effeetive in re- 


5. It 
ducing the incidence of postextraction bacteremia in those cases uncomplicated 
hy the presence of dental infection, but have little or no effect in those compli- 


cated by such infection. 

6. It is further concluded that the organisms in deep-seated dental infee- 
tions contribute to the incidence of postextraction bacteremia in addition to the 
oral flora generally associated with bacteremia. 

The authors gratefully acknowledge the technical assistance of Miss Geraldine Boerner, 
Miss Paula Gottdenker, and Mr. Herbert Kassoff. 
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Professional News Items 


Research on High Speed and Ultra-Sonics To Be Reported at Eighth Annual 
Berkshire Conference 


The Eighth Annual Berkshire Conference in Oral Pathology and Periodontology will 
be conducted by Tufts University School of Dental Medicine at Eastover in Lenox, Massa- 
chusetts, June 16 to 20, 1957. Colonel Joseph L, Bernier, Chief, Branch of Dental and 
Oral Pathology Armed Forces Institute of Pathology, will discuss ‘‘The Effects of High 
’? This is research which was undertaken as a 















Speed and Ultra-Sonies on Dental Tissues. 
special project of the Berkshire Conference, and the report will be presented there for the 







first time. 
Division of Graduate and Postgraduate Studies 
Tufts University School of Dental Medicine 







136 Harrison Ave. 
Boston 13, Massachusetts 








Pacific Coast Dental Conference 


The tenth triennial Pacifie Coast Dental Conference, to be held in San Diego, Cal- 
1957, will combine an outstanding scientific program with vacation 






ifornia, Aug. 19 to 22, 
attractions for the dentist’s whole family. 
The Southern California State Dental Association, which is hosting the 1957 con- 







ference, promises some of the nation’s foremost clinicians from all geographic sections of 
Scientific sessions will be held on the four mornings of the conference. The 







the country. 
afternoons will offer planned events for the family to enjoy. 

The conference is open to all members of the American Dental Association and com- 
ponent societies, as well as our neighbors in Mexico and Canada. Inquiries and requests 
for reservations may be addressed to Dr. C. W. Gilman, Secretary, 219 East 8th St., Na 









tional City, California. 












Beth Israel Hospital 


A two-week seminar in periodontia is scheduled for March 11 to 22, 1957. The ob- 






jective of this seminar is to present to the practitioner all the techniques employed in 
. ! 
The material will be presented by 






periodontal therapy, as well as theoretical background. 
lectures, demonstrations, and clinics by Henry M, Goldman, D.M.D., and Bernard Chaikin, 
D.M.D., co-directors. The tuition fee is $350.00. 

For further information, write to: Director of Publie Relations and Education, Beth 
Israel Hospital, 330 Brookline Ave., Boston 15, Massachusetts. 














The Jewish Hospital of St. Louis 


The Hospital is now accepting applications for its rotating dental internship for the 
year beginning July 1, 1957. Selections are made early in 1957 from the applications on 
hand at that time. Information and application forms may be obtained from Robert 
Stone, Assistant Director at the Hospital, 216 South Kingshighway, St. Louis 10, Missouri. 











The University of Minnesota 


A symposium on periodontal problems is announced for Saturday, March 30, 1957. 
The problems to be discussed are the lesions of the gingiva and oral mucous membrane, 
* ineluding clinical symptoms, histopathology, physiology, and treatment. 
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The faculty consists of Colonel Joseph L. Bernier, Armed Forces Institute of Pa- 
hology, Walter Reed Army Medical Center; Robert Gorlin, University of Minnesota; Hans 
\iihlemann, Professor of Dentistry, University of Ziirich, Switzerland; Henry Michelson, 
Professor of Dermatology, University of Minnesota; Stephen Rothman, Professor of Derma- 
tology, University of Chicago; Ervin M. Schaffer, Clinical Associate Professor of Perio- 
lontology, University of Minnesota; and Helmut A, Zander, Professor of Periodontology, 
University of Minnesota. Attendance is limited to fifty-five. Fees for this symposium are: 
registration, $8,00; tuition, $20.00; total, $28.00. Applications may be secured by writing 
to the Center for Continuation Study, University of Minnesota, Minneapolis 14, Minnesota. 


New York University College of Dentistry Offers Refresher Course in 
Periodontia and Oral Medicine 


A course in the theoreticai and practical application of periodontal diagnosis and 
echniques to general dentistry will be given by Professor Samuel Charles Miller and as- 
sociates Feb. 20 to May 1, 1957, each Wednesday from 4 to 6 p.M. The fee will be $211.50, 
including tuition, books, and instruments. 

For further information, write to the Secretary, Postgraduate Division, New York 
University College of Dentistry, 209 East 23rd St., New York 10, New York. 


Temple University School of Dentistry 


Temple University “chool of Dentistry announces a two-week postgraduate course 


in periodontics, which will be given by Dr. Jacoby Rothner and staff, March 4 to March 
16, 1957. 

The fee for the course will be $200.00; enrollment will be limited to twelve. 

For application and information, apply to Dr. Louis Herman, Director of Postgraduate 
Studies, Temple University School of Dentistry, 3223 North Broad St., Philadelphia 40, 


Pennsylvania. 


Tufts University School of Dental Medicine 

Tufts University School of Dental Medicine, Division of Graduate and Postgraduate 
Studies, announces the following postgraduate refresher course. 

DPG. 901.—A Course in Operative Dentistry Techniques. Dr. Ronald Lovell 
and Staff. Monday through Friday, March 18-22, 1957. Tuition, $150.00; 
class limited to fifteen. 

This is a special course in which high-speed technique will be demonstrated for 
cavity preparation for all types of restorative materials. The indications and contraindi- 
cations for the inlay, gold foil, amalgam, silicate, and resin restoration will be considered. 
Participants will treat patients under the personal supervision of Dr. Lovell, Particular 
attention will be given to the direct inlay technique. 

For further information and application, write to Director of Graduate and Post- 
graduate Studies, Tufts University School of Dental Medicine, 136 Harrison Ave., Boston, 


Massachusetts. 


New York University College of Dentistry 


A postgraduate course in principles and practice of endodonties will be given Jan. 
l4 to 25, 1957, Monday through Friday, from 9 A.M. to 1 P.M. Emphasis will be on new 
developments in the field of endodonties and the related sciences. The staff consists of 
Dr, Morris B. Auerbach, chairman, Department of Endodontics, and associates. Tuition 


for the course will be $200.00. The application form should be accompanied by a deposit 


of $25.00 to insure registration. Enrollment is limited to ten class members. 
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Abstracts 


of Current Literature 


ORAL SURGERY 


Clinical Pantomography of the Jaws. P. Soila and Y. V. Paatero. Radiology 66: 818, 


June, 1956. 


“Pantomography is a.procedure which has been developed for the purpose of obtain- 
ing laminagrams of curved surfaces.” 

Two types are described—(1) concentric pantomography, where the object is placed 
concentrically on the holder, and (2) eccentric pantomography, where the object is placed 
eccentrically on the holder. The former is the technique best suited for structures of con- 
siderable length, such as the entire jaw. 

There is a fixed source of radiation; the object and film are rotated on holders having 
equal radii and moving at equal speed through a periphery. 

Excellent illustrations show the technique of demonstrating malposed teeth, cysts, 
fractures, tumors, and osteomyelitis of the mandible. 

7. 2% 
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The Late Results of Facial Nerve Repair. Robert C. Martin. Ann. Otol. Rhinol. 64: 859, 


October, 1955. 


Repairs of facial nerve injuries have been done since the report of Bunnell in 1927, 
and these have been accomplished by various methods: (1) a decompression of the in- 
jured nerve, (2) hemolysis, or (3) a nerve graft. Numerous reports of the results of these 
procedures have appeared one or two years following surgery, but few long-term studies, 
from 18 to 26 years after operation, have appeared in the literature, Six patients were 
found who had been operated upon 18 to 26 years previously, by a neurolysis, an end-to- 
end anastomosis, or a nerve graft. The interval between injury and repair varied from 
20 days to 2 years. Return of function varied from 30 days in the case of a neurolysis 
to 7 months in the case of a nerve graft. Recovery of facial tone was good in all types 
of repair and remained so. Voluntary control was absent in the frontalis muscle, but 
good elsewhere. Associated movements occurred most frequently in nerve grafts and 
seemed to lessen as time went on. Emotional control was poor early, and fair as a late 
result. Contractures seemed to disappear in from 2 to 5 years; ties disappear in about 
the same length of time but may continue to occur under stress. Taste disturbances were 
not noted. 

In summary, the main long-term improvement would seem to be a lessening of tics, 
disappearance of contractures, a lessening of associated movements, and some return of 


emotional control. 


z. d..G 


MALIGNANT ORAL TUMORS 


Carcinomatous Invasion of the Jaw Bones Roentgenographically Considered. R. S. Sherman 
and F.C. H. Chu. Radiology 65: 581, October, 1955. 


In this study of sixty-one cases, cancer of the gum with invasion of the underlying 
jawbone constituted thirty-eight cases. The other cancers making up the series were in 
the antrum, 10; hard palate, 3; floor of mouth, 2; tonsil, 2; nasal cavitv, 1; buccal mucosa, 
1; tongue, 1; soft palate, 1; salivary glands, 1; and metastatic lymph node, 1. 

There were thirty-five carcinomas of the lower gum which affected the mandible. 
The sites of invasion were at the angle, 5; the body, 28; at the symphysis, 2. The area 
of bone destruction varied from 1 to 7 em. in diameter and, in the majority, was along 
the alveolar ridge in the form of a V-shaped area of erosion. 

In the differential diagnosis, the authors suggest: “Osteomyelitis is a condition 
often of special concern in the differential diagnosis by the roentgenologist. In addition 
he oceasionally has to deal with the possibility of radiation osteitis, and at times both 


conditions are present along with carcinomatous bone invasion.” 


s 6, 


Primary Reticulum-Cell Sarcoma of Bone, With Emphasis on the Roentgen Aspects. T. W. 
Wilson and D. G. Pugh. Radiology 65: 343, September, 1955. 


In this report from the Mayo Clinic, thirty-three cases were studied and in two cases 
the site of lesion was in the mandible. 

Primary reticulum-cell sarcoma of bone is a malignant tumor, histologically indis- 
tinguishable from reticulum-cell sarcoma arising in other regions of the body. It originates 
at a single site in bone and, when metastasis occurs, it is usually by way of the lymphatics. 

Primary lesions in the mandible are not rare. The chief symptoms are pain and 
swelling. An important feature of the disease is emphasized, namely, that it is generally 


seen in well-being individuals, 


ewe SC, 
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Carcinoma of the Posterior Tongue Treated With Radiation. C. L. Martin and J. A. 
Martin. Radiology 66: 835, June, 1956. 


A method of treatment is described in which the authors claim a 38 per cent salvage 


in forty cases of cancer of the posterior third of the tongue. 

All patients were treated primarily with irradiation techniques employing 
intensity radium needle implantation of the primary tumor. There is a vertical implanta- 
tion of the needles which contains 2.4 mg. of radium distributed in 4.0 em. of active 


low- 


length. 
While the radium is in place, all patients are hospitalized where care of trained 
personnel adds significantly to comfort and an uneventful convalescence. 

The one complication in the series was that of a patient who had two teeth removed 


two years after therapy. He developed an osteonecrosis and fistula formation, and re- 


quired a partial mandibular resection. 
Te. Oe Ee 
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congenital ectodermal, of an- 


Dysplasia, 
hidrotiec type, 659 


fibrous, of maxilla, leontiasis ossea type, 
817 
E 
Ectodermal dysplasia, congenital, of anhi- 


drotic type, 659 
Electron microscope, microstructure of den- 
tal tissues revealed by, some 
considerations of, 328 
studies of dentine, 432 
study of erythema multiforme, 962 


INDEX 1355 


Embriologia, dentaria humana, 348 (B. rev.) 
Emphysema, subcutaneous, in fracture of 
facial bone, 501 


Enamel, human dental, x-ray absorption 
studies on, 995 
immature, persistence of, in embedded 


tooth, 418 

Endodontic practice, aids to, 305 

surgery, antihistamines and corticosteroids 

in reduction of postoperative 
sequelae following, 216 

Endodontics, 216, 305, 553, 666, 902, 1015, 
1124, 1224, 1330 

“ndodontist, field of, 553 

Endodontology, textbook of, 684 (B. rev.) 


Eosinophilic granuloma, solitary, of bone, 
1253 (Abst.) 

Epithelial tissue element in soft mixed 
odontoma, calcification of, 
1218 


Epithelium in histologic sections, method for 
measuring length of, 233 
alveolar border, clinicopathologie 

study of, with special empha- 
sis on benign giant-cell tu- 
mor, 765, 888 
granulomatosa developing into carcinoma, 
1010 
Equilibration of atypical occlusal relation- 


Epulis, 


ships, visualized technique 
for, 516 
Erythema multiforme, electron microscope 


study of, 962 
European Organization for Research on Fluo- 
rine and Dental Caries Pro- 
phylaxis, 236 
Exposes annuels d’otorhino-laryngologie, 684 
(B. rev.) 
experimental, of 
1124 
Extractions during polio season; additional 
report on control measures 
in poliomyelitis, 883 


F 


Face, radiographic anatomy of, 348 

Facial bones, fracture of, subcutaneous em- 
physema in, 501 

orthodontist—innocent bystander 
or prime mover in? 985 

hemiatrophy, progressive; some less com- 


Exposure, hamster pulp, 


growth, 


mon bone lesions affecting 
jaws, 302 
injury, traumatic, ocular manifestations 


of carotid-cavernous sinus 
fistula following, 917 
nerve repair, late results of, 1345 ( Abst.) 
skeleton, fractures of, 795 (B. rev.) 
Fibroma, odontogenic, 813 
recurrent ameloblastic, in 3-year-old boy, 
707 
gingival ; 
vale a carattere 
459 (Abst.) 
Fibro-osseous tumors, multiple discrete, in 
jaws associated with dys- 
chondroplasia; some less com- 
mon bone lesions affecting 
jaws, 293 


fibromatasi gengi- 
familiare, 


Fibromatosis, 
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Fibrous dysplasia of jaws, disseminated, 572 
(Abst. ) 
of maxilla, leontiasis ossea type, 817 
First District Dental Society, 344 
announces second dental 
workshop, 1248 
Fistula, carotid-cavernous sinus, ocular mani- 
festations of, following 
traumatic facial injury, 917 
Fistulas, oro-antral, use of gold plate for 
closure of, 836 
effect of, on dental caries in rats 
after sialoadenectomy, 1018 
Fracture of facial bones, subcutaneous em- 
physema in, 501 
mandibular, revision 
8-year-old boy, 1165 
mandibular, open reductions 
456 (Abst.) 
maxillofacial, requiring intermaxillary fixa- 
tion, soft tissue wounds with; 
division oral surgeon in 
Korea, 249 
of facial skeleton, 795 (B. rev.) 
of jaws in children and healing processes, 
nutritional needs in, 578 
of maxilla, use of transmaxillary bar in, 
1028 (Abst.) 
Freeze-dried bone grafts, clinical evaluation 
of, 686 (Abst.) 
French Congress of Stomatology, fifteenth, 
569 
maxillary labial, anatomic anom- 
aly of, 572 (Abst.) 
occlusion—major objective 
dentistry, 1069 
Fungus infection, oral, 970 


education 





Fluorides, 


Fracture, old of, in 


Fractures, of, 


Frenum, 


Functional of 


G 


Gangrenous stomatitis or noma, 1076 

Garré’s osteomyelitis of mandible, 444 

General practitioner, pedodontics for, 
(B. rev.) 

Geographic tongue; diseases of tongue, 623 
German Society for Surgery of Jaws and 
Face, 236 
hemangiomas, treatment 

(Abst. ) 
tongue or macroglossia, 797 (Abst.) 
Giant-cell granulomatosis (Wegener’s gran- 
ulomatosis) and polyarteritis, 
oral complications of, 845 
tumor, benign, clinicopathologic study of 
alveolar border epulis with 
special emphasis on, 765, 
888 . 
tumors of jaws, 253 
Gingival disease, effect of Clorpactin on, 615 
fibromatosis; fibromatasi gengivale§ a 
earattere familiare, 459 
(Abst. ) 
vascular supply in induced occlusal trau- 
matism, 939 
acute necrotizing ; 
biology, 321 
desquamative, treatment of, 391 
Gland, left submaxillary, sialolithiasis, Whar- 
ton’s duct, 275 


795 


Giant of, 798 





Gingivitis, oral micro- 


INDEX 


Globulomaxillary cyst, infected, 505 
Glossitis, median rhomboid; diseases 
tongue, 625 

Glossodynia; diseases of tongue, 625 
Gold foil, replanted teeth plated with, ob- 
servations on, 780 
Gold plate, use of, for closure of oro-antral 
fistulas, 836 
Grafts, bone, freeze-dried, clinical evaluation 
of, 686 ( Abst.) 
solitary eosinophilic, 
1253 (B. rev.) 
Granulomatosis, giant-cell (Wegener’s gran- 
ulomatosis), and _ polyarteri- 
tis, oral complications of, 
845 
facial, orthodontist—innocent by- 
stander or prime mover in? 
985 


of 


Granuloma, of bone, 


Growth, 


H 


Hamster pulp, experimental exposure of, 
9 


Hand-Schiiller-Christian’s disease, irradiation 
therapy in, 1295 
Hands, surgeons’, radiodermatitis of; gen- 
eralities and surgical treat- 
ment of, 573 (Abst.) 
Head and neck, cancer of, diagnosis of, 459 
(Abst. ) 
radical combined operation for, 461 
(Abst. ) 
treatment of, 460 (Abst.) 
carcinoma of: plea for more radical 
surgical excision and imme- 
diate employ of steps of re- 
constructive surgery, 460 
( Abst.) 
Healing processes, nutritional needs in frac- 
tures of jaws in children and, 
578 
giant, 
(Abst. ) 
Hematomas; role and applicability of hyal- 
uronidase in clinical den- 
tistry, 479 
Hemiatrophy, progressive facial; some less 
common bone lesions affect- 
ing jaws, 302 
Hemimandibulectomy, recurrent ameloblas- 
toma, twenty-five years after, 
699 
wide-field, technique of; observations on 
primary lesions of mandible, 
1144 
traits, abnormal, 
changes occurring 
eell diseases 
(Abst. ) 
Hemorrhage, postoperative, in oral surgery, 
352 
Hereditary defects, multiple, dentinogenesis 
imperfecta in racial isolate 
with, 641 
Hide powder and collagen lysis by organ- 
isms from oral cavity, 1172 


Hemangiomas treatment of, 798 
’ ’ 


bone 
sickle- 
1253 


dental 
in 
and, 


Hemoglobin 
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Histiocytosis X, chronic disseminated (Hand- 
Schiiller-Christian type), with 
oral mucosal lesions, 529 
Histologia dentaria humana, 348 (B. rev.) 
Histologic sections, epithelium in, method 
for measuring length of, 233 
studies on experimental transplantation of 
teeth, 18 
Histology and oral anatomy, 233, 328, 432 
Hyaluronidase, effect of, on swelling and 
trismus after removal of im- 
pacted mandibular third 
molar .teeth, 493 
in clinical dentistry, role and applicability 
of, 463 
treatment of temporomandibular joint dis- 
turbances with, 513 
Hyperdermoclysis; role and applicability of 
hyaluronidase in clinical den- 
tistry, 467 
Hyperostosis of jaws associated with osteo- 
porosis circumscripta cranii 
in youth; some less common 
bone lesions affecting jaws, 
284 
Hypertensive and normotensive subjects, so- 
dium and potassium concen- 
trations in saliva of, 426 
benign masseteric, surgical 
treatment of, 350 (Abst.) 
Hypoparathyroidism, idiopathic juvenile, 
dental changes in, 1102 
Hypoplasia, mandibular; some less common 
bone lesions affecting jaws, 
299 


Hypertrophy, 


I 


juvenile hypoparathyroidism, den- 


idiopathic 
tal changes in, 1102 


Immature enamel, persistence of, in em- 
bedded tooth, 418 

Impacted mandibular third molar teeth, 
swelling and trismus after 


removal of, effect of hyalu- 
ronidase on, 493 

Impactions, aberrant, unilateral, triple man- 
dibular, 932 

removal of bone in, quick, less traumatic 

technique for, 833 

Implantation of acrylic roots in tooth sock- 
ets, 46 

Incisor, replanted upper central, 106 

Incrementation, radiographic, 885 

Index of dental periodical literature in Span- 
ish and Portuguese for 1953, 
1252 (B. rev.) 

Infantile cerebral palsy, 462 (Abst.) 

Infected globulomaxillary cyst, 505 

Infection, oral fungus, 970 

Infections of dental origin, susceptibility of 
bacteria in, to antimicrobial 


agents, evaluation of sensi- 
tivity disk method of test- 
ing, 674 


Inflammatory diseases, oral, topical applica- 
tion of 9-alpha-fluorohydro- 
cortisone acetate in treatment 
of, 1080 
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Inflammation following root resection, use 
of trypsin intramuscularly as 
prophylactic measure to con- 
trol, 1015 
Injuries, acute maxillofacial, laminagraphy 
in, 1142 ( Abst.) 
maxillofacial, primary treatment of, 371 
of trigeminal nerve, its ganglion and its 
divisions, 685 (Abst.) 
Injury, traumatic facial, ocular manifesta- 
tions of carotid-cavernous 
sinus fistula following, 917 
Instruments, root canal, evaluation of meth- 
ods for sterilizing, 666 
Integument, shell fragment wounds limited 
to; division oral surgeon in 
Korea, 241 
International Dental Federation, Twelfth In- 
ternational Dental Congress 
of, 793 
Intravenous anesthesia, management of, to 
control recovery time, 403 
bone and tooth: developmental 
entity, 736 
Irradiation therapy in Hand-Schiiller-Chris- 
tian’s disease, 1295 
Italian Congress of Stomatology, 450 


Investing 


J 
Jaw bones, carcinomatous invasion of, roent- 
genographically considered, 


1345 (Abst. ) 
upper, malignant disease of, discussion on 
treatment of 460 ( Abst.) 


Jaws, clinical pantomography of, 1344 
(Abst. ) 
disseminated juvenile fibrous dysplasia of, 
572 (Abst.) 
fractures of, in children and healing proc- 
esses, nutritional needs in, 
578 


giant-cell tumors of, 253 
malignant tumors of, contributions of ra- 
diation in treatment of, 1083 
some less common bone lesions affecting, 
284 
tumors of, 459 
that have metastasized to, 1210 
Jewish Chronic Disease Hospital (Brook- 
lyn), two anesthesiology resi- 
dencies for dentists available 
at, 913 
Hospital of St. Louis, 1342 
Joint, temporomandibular, as anatomic and 
clinical entity, 990 
classification and 
of, 1028 (Abst.) 
Juvenile fibrous dysplasia, disseminated, of 
jaws, 572 (Abst.) 
hypoparathyroidism, idiopathic, 
changes in, 1102 


K 
Korea, division oral surgeon in, 239 


L 


Laminagraphy in acute maxillofacial injuries, 
1142 (Abst.) 


problems, treatment 


dental 
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ossea type fibrous dysplasia of 
maxilla, 817 


Leontiasis 


Lesions, bone, some less common, affecting 
jaws, 284 
oral, in childhood, 871 
mucosal, chronic disseminated histiocy- 
tosis X (Hand-Schiiller-Chris- 
tian type) with, 529 
precancerous, 687 
primary, of mandible, observations on: 
technique of wide-field hemi- 
mandibulectomy, 1144 
Leucoplakia of nasal septum, 1027 (Abst.) 
Leukemia, subleukemic acute lymphatic, 1281 
Leukoplakia of lower lip, 776 
Lip, lipoma of, 376 
lower, carcinoma of, 722 
leukoplakia of, 776 
Lipoma of lip, 376 
of oral cavity, 575 
Long Island Jewish Hospital, 1139 
dental internship available at, 
Loyola University School of Dentistry, 
238, 1025, 1139 
Lymph node resection, cervical, indications 
and technique for, 1254 
( Abst.) 
Lymphatic leukemia, subleukemic acute, 1281 
Lysis, hide powder and collagen, by organ- 
isms from oral cavity, 1172 


M 


Macroglossia or giant tongue, 797 ( Abst.) 


Malignant disease of upper jaw, treatment 
of, discussion on, 460 (Abst.) 

oral tumors, 459, 574, 1345 
tumors of jaws, contributions of radiation 


in treatment of, 1083 
of superior maxilla, 685 (Abst. ) 
Mandible, Garré’s osteomyelitis of, 444 
multiple cysts of, 1324 
myxoma of, 1027 (Abst.) 
primary lesions of, observations on: tech- 
nique of wide-field hemiman- 
dibulectomy, 1144 
single-stage bilateral ostectomy of, 801 
solitary bone cysts of, comments on sym- 
posium, 211 
plasma-cell myeloma of, 193 
Mandibular condyle, metastatic carcinoma of, 
1318 
fracture, revision of old, in 8-year-old boy, 
1165 
fractures, open reductions of, 456 (Abst.) 
hypoplasia; some less common bone lesions 
affecting jaws, 299 
impactions, aberrant, unilateral, triple, 932 
prognathism, surgical correction of, 1255 
resection required for treatment of oral 
cancer, extent of, 459 ( Abst.) 
retrusion, temporomandibular joint anky- 
losis with, 573 (Abst.) 
third molar teeth, impacted, swelling and 
trismus after removal of, ef- 
feet of hyaluronidase on, 493 
Masseteric hypertrophy, benign, surgical 
‘ treatment of, 350 (Abst. ) 


SUBJECT 





INDEX 


Maxilla, ameloblastoma of, 509 
and maxillary sinus, complex composite 
odontoma involving, 1156 
carcinoma of right, clear-cell type, 589 
fibrous dysplasia of, leontiasis ossea type, 
817 
fractures of, use of transmaxillary bar in, 
1028 (Abst.) 
myxofibroma of, 826 
superior, malignant tumors of, 685 ( Abst.) 
Maxillary and mandibular bone, fifth annual 
conference on, 345 
management of cancer of, 
( Abst. ) 
labial frenum, anatomic anomaly of, 
( Abst.) 
sinus and maxilla, complex composite odon- 
toma involving, 1156 
stone in, 1254 ( Abst.) 
sinusitis, subacute, alleviation of, 715 
Maxillofacial requiring intermax- 
illary fixation, soft tissue 
wounds with; division oral 
surgeon in Korea, 249 
acute, laminagraphy in, 
( Abst. ) 
division oral surgeon in Korea, 240 
primary treatment of, 371 
Medical College of Virginia School of Den- 
tistry, 1249 
Medicine, oral, 349, 572, 1253 (Absts.); 391, 
529, 619, 742, 845, 942, 1060, 
1185, 1284 
Melanotic ameloblastoma, 1197 
Metastatic carcimoma of mandibular condyle, 
1318 
Mexican Association of Oral Surgery, 914 
Microbiology, oral, 316 
Microscope, electron, further studies of den- 
tine, 432 
some considerations of microstructure of 
dental tissues revealed by, 
328 
Middle Atlantic Society of Oral Surgeons, 
1249 
Molar, rat, reparative dentine following cav- 
ity preparation and_ fillings 
in, 221 
Molars, extracted, replantation of, 115 
Moniliasis, 632 
Monkeys, rhesus, cartilage transplants into 
periodontium of,, 1233 
Mount Sinai Hospital (New York City), 1139 
Mouth and surrounding tissues, tuberculosis 
of, 858 
eaneer of floor of, 684 (B. rev.) 
rehabilitation, complete, through crown and 
bridge prosthodonties, 1251 
(B. rev.) 
Mouths, sore, from dentures; oral microbiol- 
ogy, 325 
aqueous diatomic iodine, ef- 
fect of, on incidence of post- 
extraction bacteremia, 1337 
Mucoepidermoid tumor, cystic, 584 
Mucous membrane, oral, atlas of clinical 
pathology of, 454 (B. rev.) 


antrum, 


fractures 


injuries, 1142 


Mouthwashes, 











SUBJECT INDEX 


Multiple myeloma involving temporomandibu- 
lar joint, 1274 
neurofibromatosis in family, 269 
Muscle, reaction of, to constituents of 
procaine-epinephrine solutions 
in concentrations used for 
dental preparations, 205 
adjunct to general anesthesia 
in dental office, 638 
multiple, involving temporoman- 
dibular joint, 1274 
solitary plasma-cell, of mandible, 193 
Myxofibroma of maxilla, 826 
Myxoma of mandible, 1027 ( Abst.) 


rat, 


relaxants as 


Myeloma, 


N 


Nasal septum, leucoplakia of, 1027 ( Abst.) 

Nerve repair, facial, late results of, 1345 
( Abst. ) 

trigeminal, its ganglion and 

injuries of, 685 

Neurofibromatosis, multiple, in 

New York, City of, Department 


its divisions, 
(Abst. ) 

family, 269 
of Hospitals, 


1140 
Institute of Clinical Oral Pathology, 
Ine., 569, 914, 1247 
announces one-day seminar in 
clinical diagnosis of oral 
lesions, 792 
University College of Dentistry, 237, 682, 
793, 1140, 1343 
offers refresher course in perio- 
dontia and oral medicine, 
1343 
Nitrous oxide anesthesia, fundamentals of, 


796 (Abst.) 
new concept of, 571 (Abst.) 
Noma or gangrenous stomatitis, 1076 
Normotensive and hypertensive subjects, so- 
dium and potassium concen- 
trations in saliva of, 426 
mother, local anesthesia in, 916 
( Abst. ) 
Nutritional deficiencies; tissue changes dur- 
ing aging, 1188 
affecting tongue; diseases of 
tongue, 627 
needs in fractures of jaws in children and 
healing processes, 578 


Nursing 


disturbances 


O 
Occlusal relationships, atypical, visualized 
technique for equilibration of, 
516 

traumatism, induced, gingival vascular sup- 

ply in, 939 
functional—ma jor 
dentistry, 1069 
manifestations of carotid-cavernous 
sinus fistula following trau- 

matic facial injury, 917 


Occlusion, objective of 


Ocular 


Odontoameloblastoma, 545 

Odontoblast process; further electron micro- 
scope studies of dentine, 432 

Odontogenic fibroma, 813 
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Odontoma, complex composite, 263 
involving maxilla and maxillary sinus, 
156 
soft mixed, calcification of epithelial tis- 
sue element in, 1218 
Office anesthesia: types not to use and why, 


796 ( Abst.) 

Ohio State University, 914 

Open reductions of mandibular fractures, 
456 (Abst.) 


Operation, minor, for permanent relief of tic 
douloureux, 458 (Abst. ) 
radical combined, for cancer of head and 
neck, 461 ( Abst.) 

Operative oral surgery, 193, 239, 352, 463, 

575, 687, 801, 917, 1032, 1144, 
1255 

dentistry, American textbook of, 453 (B. 
rev.) 

Oral anatomy and histology, 233, 328, 432 
aspects of Sjégren’s syndrome, 942 
eancer, extent of mandibular resection re- 

quired for treatment of, 459 
( Abst. ) 
cavity, lipoma of, 575 
organisms from, hide powder and colla- 
gen lysis by, 1172 
complications of polyarteritis and giant- 
cell granulomatosis (Wege- 
ner’s granulomatosis), 845 
disease, management of, 454 (B. rev.) 
fungus infection, 970 
inflammatory diseases, topical application 
of  9-alpha-fluorohydrocorti- 
sone acetate in treatment of, 
1080 
lesions in childhood, 871 
manifestations and treatment of pemphi- 
gus vegetans, 742 
of aging; tissue changes during aging, 
1191 
of vitamin deficiencies, 1060 


medicine, 349, 572, 1253 (Absts.); 391, 
529, 619, 742, 845, 942, 1060, 

1185, 1284 
and oral surgery, studies in diagnosis in, 
444 ; 


microbiology, 316 
mucosal lesions, chronic disseminated his- 
tocytosis X (Hand-Schiiller- 
Christian type) with, 529 
membrane, atlas of clinical 
thology of, 454 (B. rev. 
pathology, 572, 1026, 1253 (Absts.) ; 
254, 411, 545, 641, 765, 
995, 1102, 1197, 1304 
atlas of, 455 (B. rev.) 
precancerous lesions, 687 
roentgenology, 757, 885, 1083 
surgeon, division, in Korea, 239 
surgery, 349, 456, 572, 685, 797, 1028, 1253, 
1344 (Absts. ) 
and oral medicine, studies in diagnosis 
in, 444 
antihistaminie preparation in, 
evaluation of, 928 
defects of clotting mechanism in blood 
dyserasias and their signifi- 
cance in, 1284 


mucous pa: 


~ 


211, 
888, 


clinical 
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Oral anatomy—Cont’d 
operative, 193, 239, 352, 463, 575, 687, 
801, 917, 1032, 1144, 1255 
postoperative hemorrkage in, 352 
practical, 452 (B. rev.) 
procedures on diabetics, rationale 
management in, 1032 
Unacaine in, clinical evaluation of, 540 
tumors, malignant, 459, 574, 1345 (Absts.) 
Organisms from oral cavity, hide powder and 
collagen lysis by, 1172 
Oro-antral fistulas, use of gold plate for 
closure of, 836 
Orthodontics, applied, 794 (B. rev.) 
surgical; surgical positioning of unerupted, 
impacted teeth, 130 
Orthodontist—innocent bystander or prime 
mover in facial growth? 985 
Ostectomy of mandible, single-stage bilateral, 
1 


of 


80 
Osteogenesis imperfecta, hyperplastic callus 
in; some less common bone 
lesions affecting jaws, 296 
Osteomyelitis, Garré’s, of mandible, 444 
Osteoporosis circumscripta cranii in youth, 
hyperostosis of jaws asso- 
ciated with; some less com- 
mon bone lesions affecting 
jaws, 284 
Oto-rhino-laryngologie, exposes 
684 (B. rev.) 


annuels d’, 


P 


Pacific Coast Dental Conference, 1342 
Northwest, factors associated with 
genital cleft lip and 
palate in, 1267 
Paget’s disease, familial; some less common 
bone lesions affecting jaws, 
288 
Palate, papillary cystadenoma of, 1047 
Pantomography, clinical, of jaws, 
(Abst. ) 
adenocystoma 
( Warthin’s 
( Abst. ) 
cystadenoma of palate, 1047 
Papilloma of tongue, 937 
Parathyroid gland, adenoma of, with ex- 
tensive bone changes; study 
of bone regeneration, 1115 
adenocarcinoma of, 1026 
(Abst. ) 
stone in, 935 
gland, significance of lump in, 797 ( Abst.) 
tumors, retromolar, 349 ( Abst.) 
surgical consideration of, 573 ( Abst.) 
Passavant, ridge of, clinical significance of, 
573 (Abst.) 
Pathology, clinical, of oral mucous membrane, 
atlas of, 454 (B. -rev.) 
oral, 572, 1026, 1253 (Absts.); 211, 284, 
411, 545, 641, 765, 888, 995, 
1102, 1197, 1304 
atlas of, 455 (B. rev.) 
Pedodonties for general practitioner, 795 (B. 
‘ rev.) 


con- 
cleft 
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lymphomatosum 


Papillary 
tumor), 574 


Parotid duct, 





| 


Pulp, 


SUBJECT INDEX 


| Pemphigus vegetans, oral manifestations and 


treatment, 742 
Periodontal disease, comparison of prevailing 
cell types in saliva of persons 
with and without, 278 
in rice rat. I. Anatomic and histopath- 
ologie findings, 592 
II. Methods for evaluation of ex- 
tent of periodontal disease, 
727 
oral microbiology, 324 
principles of treatment of, 604 
relation of physical character of diet to 
periodontium and, 839 
splint, removable-fixed, 1057 
structures, effect of stresses on, 380 
Periodontally involved dentition, normal and, 
effect of single and multiple 
toothbrushing in cleansing of, 
203 
Periodontia, 203, 278, 38°. 516, 592, 727, 
839, 939, 1057, 1172, 1281 
Periodontium and periodontal disease, rela- 
tion of physical character of 
diet to, 839 
of rhesus monkeys, cartilage transplants 
into, 1233 
Periodontology courses at Columbia Univer- 
sity, 236 
Pharmacology and therapeutics, 1297 
Plasma-cell myeloma, solitary, of mandible, 
193 
Pleomorphie adenoma-like tumor, unusual, in 
wall of dentigerous cyst, 411 
Poliomyelitis, additional report on control 
measures in, 882 
Polyarteritis and giant-cell granulomatosis 
(Wegener’s granulomatosis), 
oral complications of, 845 
and sodium concentrations in 
saliva of normotensive and 
hypertensive subjects, 426 
Precancerous lesions, oral, 687 
Premolars, unerupted canines and, surgical 
management of, 141 
Procaine-epinephrine solutions, reaction of 
rat muscle to constituents of, 
in concentrations used for 
dental preparations, 205 
Professional news items, 235, 344, 450, 569, 
682, 792, 913, 1024, 1139, 
1247, 1342 
Prognathism, mandibular, 
tion of, 1255 
Prosthesis, fixed partial, 453 (B. rev.) 
Prosthetic failures in postmenopausal wo- 
man; tissue changes during 
aging, 1195 
Prosthodontics, crown and bridge, complete 
mouth rehabilitation through, 
1251 (B. rev.) 
Psychologie changes during aging; tissue 
changes during aging, 1190 
experimental exposure of, 
124 
Pulpotomy, vital, transitory bacteremia as 
related to operation of, 902 


Potassium 


surgical corree- 


hamster, 
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R 


Racial isolate with multiple hereditary de- 
fects, dentinogenesis imper- 
fecta in, 641 
Radiation, carcinoma of posterior tongue 
treated with, 1346 ( Abst.) 
contributions of, in treatment of malig- 
nant tumors of jaws, 1083 
effects in rats’ teeth, localization of, 1132 
Radiodermatitis of surgeons’ hands; general- 
ities and surgical treatment, 
573 (Abst.) 
Radiographic anatomy of face, 348 (B. rev.) 
incrementation, 885 
Radiolucent areas, apical, clinical, roentgeno- 
logic, and _ histopathologic 
findings in teeth with, 1330 
Ranula in sublingual area, 1054 
Rat molar, reparative dentine following cav- 
ity preparation and _ fillings 
in, 221 
muscle, reaction of, to constituents of pro- 
caine-epinephrine solutions in 
concentrations used for den- 
tal preparations, 205 
rice, periodontal disease in. I. Anatomic 
and histopathologic findings, 
592 
II. Methods for evaluation of ex- 
tent of periodontal disease, 
727 
Rats, bones and teeth of, effect of trypto- 
phan deficiency on. II. Ef- 
fect of prolongation, 308 
IIT. Effect of age, 906 
dental caries in, after sialoadenectomy, ef- 
fect of fluorides on, 1018 
Rats’ teeth, localization of radiation effects 
in, 1132 
Reactions to local anesthesia: types, mani- 
festations and treatment, 350 
(Abst. ) 
Recovery time, management of intravenous 
anesthesia to control, 403 
Reductions, open, of mandibular fractures, 
456 (Abst.) 
Regeneration, bone, study of, 1115 
Reimplantation and transplantation of teeth, 
84 
Remedies, accepted dental, 453 (B. rev.) 
Removal of bone in impactions, quick, less 
traumatic technique for, 833 
Reparative dentine following cavity prepa- 
ration and fillings in rat 
molar, 221 
Replantation of extracted molars, 115 
of teeth, 110 
of unerupted teeth involved in dentigerous 
cysts, 99 
transplantation, and surgical positioning 
of teeth; symposium, 3, 125 


Replanted teeth plated with gold foil, obser- | 


vations on, 780 
upper central incisor, 106 
Research, 221, 308, 426, 674, 780, 906, 1018, 
1132, 1233, 1337 
clinical and laboratory, 462 ( Abst.) 





Research—Cont’d . 
on high speed and ultra-sonics to be re- 
ported at eighth annual Berk- 
shire Conference, 1342 
Resection, mandibular, required for treat- 
ment of oral cancer, extent 
of, 459 (Abst.) 
root; field of endodontist, 561 
Reticulum-cell sarcoma of bone, with em- 
phasis on roentgen aspects, 
1345 ( Abst.) 
Retromolar parotid tumors, 349 (Abst.) 


Retrusion, mandibular, temporomandibular 
joint ankylosis with, 573 
(Abst.) 


Review of literature, 347, 452, 570, 683, 794, 
915, 1026, 1141, 1251, 1344 
Reviews of new books, 347, 452, 570, 683, 
794, 1251 
Rice rat, periodontal disease in. I. Anatomic 
and histopathologic findings, 
592 
II. Methods for evaluation of ex- 
tent of periodontal disease, 
727 
Ridge of Passavant, clinical significance of, 
573 (Abst.) 
Riesman Dental Clinic, Beth Israel Hospital, 
Boston, Mass., and Graduate 
School of Medicine of Uni- 
versity of Pennsylvania, 451 
Roentgenology, 1142 ( Abst.) 
oral, 757, 885, 1083 
Root apices of 400 maxillary and mandibular 
anterior teeth, stereomicro- 
scopic study of, 1224 
canal instruments, evaluation of methods 
for sterilizing, 666 
therapy, 453 (B. rev.) 
resection; field of endodontist, 561 
inflammation following, use of trypsin 


intramuscularly as _ prophy- 
lactic measure to _ control, 
1015 


s 


St. Louis Dental Society, 913 
centennial celebration of, 345 
100 years of dentistry in, 913 
Saliva, comparison of prevailing cell types 
in, of persons with and with- 
out periodontal disease, 278 
of normotensive and hypertensive subjects, 
sodium and potassium con- 
centrations in, 426 
Salivary calculus in Stenson’s duct, 830 
gland, diseases of, 797 (Abst.) 
glands, surgery of (chirurgie des giandes 
salivaires), 683 (B. rev.) 
Sarcoma, primary reticulum-cell, of bone, 
with emphasis on roentgen 
aspects, 1345 (Abst.) 
Sclerosis, tuberous, with jaw lesions; some 
less common bone lesions af- 
fecting jaws, 289 
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Sensitivity disk method of testing suscepti- 
bility of bacteria in infec- 
tions of dental origin to an- 
timicrobial agents, evaluation 
of, 674 

fragments penetrating lip or cheek, 
teeth fractured by; division 
oral surgeon in Korea, 241 

Sialoadenectomy, effect of fluorides on den- 

tal caries in rats after, 1018 

Sialography, 572 (Abst.) 

Sialolith, large, within submaxillary gland, 

surgical removal of, 808 
Sialolithiasis, Wharton’s duct, left submax- 
illary gland, 275 
Sickle-cell anemia, studies in, 349 (Abst.) 
diseases and abnormal hemoglobin traits, 
dental bone changes occurring 
in, 1253 (Abst.) 
Sinus, draining, unusually large, cellulitis of 
submandibular area_ with, 
1051 
maxillary, and maxilla, complex composite 
edontoma involving, 1156 
stone in, 1254 (Abst.) 
Sinusitis, maxillary, subacute, alleviation of, 
715 

Sjégren’s syndrome, oral aspects of, 942 

Smith, Rowe, Memorial Foundation, 1247 

Sodium and potassium concentrations in sa- 

liva of normotensive and hy- 
pertensive subjects, 426 
Solitary bone cysts, 1027 (Abst.) 
of mandible; comments on symposium, 


2 


Shell 


granuloma of bone, 1253 
(Abst. ) 
plasma-cell myeloma of mandible, 193 
Splint, periodontal, removable-fixed, 1057 
Stenson’s duct, salivary calculus in, 830 
Stereomicroscopic study of root apices of 
400 maxillary and mandibular 
anterior teeth, 1224 
Stereoroentgenograms in dentistry, 757 
Sterilizing root canal instruments, evaluation 
of methods for, 666 
Stomatitis, gangrenous, or noma, 1076 
Stone in maxillary sinus, 1254 ( Abst.) 
in parotid duct, 935 
Stress; tissue changes during aging, 1186 
Stresses, effect of, on periodontal structures, 


eosinophilic 


Studies in diagnosis in oral surgery and oral 
medicine, 444 
emphysema in fracture of 
facial bones, 504 
Subleukernic acute lymphatic leukemia, 1281 
Sublingual area, ranula in, 1054 
Submandibular area, cellulitis of, with un- 
usually large draining sinus, 
1051 
Submaxillary gland, left sialolithiasis, Whar- 
ton’s duet, 275 
surgical removal of large sialolith within, 
808 
Sugars, ‘‘refined’’ and ‘‘natural,’’ relative 
rates of acid production from, 
: 462 (Abst.) 


Subcutaneous 


SUBJECT 





INDEX 


Surgery, cleft lip and palate, deformities 
after, 457 (Abst.) 
antihistamines and _ corticos- 
teroids in reduction of post- 
operative sequelae following, 
216 
of salivary glands (chirurgie des glandes 
salivaires), 683 (B. rev.) 
operative oral, 193, 239, 352, 463, 575, 687, 
801, 917, 1032, 1144, 1255 
oral, 349, 456, 572, 685, 797, 1028, 1253, 
1344 (Absts.) 
clinical evaluation of antihistaminic prep- 
aration in, 928 
defects of clotting mechanism in blood 
dyscrasias and their signifi- 
eance in, 1284 
postoperative hemorrhage in, 352 
Unacaine in, clinical evaluation of, 540 
practical oral, 452 (B. rev.) 

Surgical consideration of parotid 

573 (Abst.) 
correction of mandibular 
1255 
management of unerupted canines and pre- 
molars, 141 
orthodontics; surgical positioning of un- 
erupted impacted teeth, 130 
positioning of erupted teeth in _ torso- 
occlusion, 125 
of unerupted, impacted teeth (surgical 
orthodontics), 130 
transplantation, and _ replantation of 
teeth; symposium, 3, 125 
removal of large sialolith within submax- 
illary gland, 808 
treatment of benign masseteric hypertro- 
phy, 350 (Abst.) 
of cancer of tongue, results of, 797 
(Abst. ) 

Swelling and trismus after removal of im- 
pacted mandibular third 
molar teeth, effect of hyalu- 
ronidase on, 493 

Swellings, traumatic; role and use of hyalu- 
ronidase in clinical dentistry, 
467 

Syndrome, Sjoégren’s, oral aspects of, 942 

Systemic disorders involving tongue; diseases 
of tongue, 628 

effects of dental local anesthetic solutions, 
1297 


endodontic, 


tumors, 


prognathism, 


“ y 


Teeth and bones of rats, effect of tryptophan 
deficiency on. II. Effect of 
prolongation, 308 

IIl. Effect of age, 906 
anterior, 400 maxillary and mandibular, 
stereomicroscopic study of 
root apices of, 1224 
erupted, in torso-oeclusion, surgical posi- 
tioning of, 125 
experimental transplantation of, histologic 
studies on, 18 
in lower animals, 3 





SUBJECT 


Teeth—Cont’d 
fractured by shell fragments penetrating 
lip or cheek; division oral 
surgeon in Korea, 241 

mandibular third molar, swelling 
and trismus after removal of, 
effect of hyaluronidase on, 
493 

preserved frozen, homogeneous transplants 

of, 55 
localization of radiation 
1132 
replantation of, 110 
replanted, plated with gold foil, observa- 
tions on, 780 
transplantation and reimplantation of, 84 
replantation, and surgical positioning 
of; symposium, 3, 125 
unerupted, impacted, surgical positioning 
of (surgical orthodontics), 
130 
involved in dentigerous cysts, replanta- 

tion of, 99 
radiolucent areas, clinical 

roentgenologic, and histopath- 

ologie findings in, 1330 

Temple University School of Dentistry, 346, 

569, 792, 1343 
Temporomandibular arthroplasty, 362 
joint ankylosis, treatment of, 457 ( Abst.) 
with mandibular retrusion, 573 ( Abst.) 
as anatomic and clinical entity, 990 
disturbances; role and applicability of 
hyaluronidase in clinical den- 
tistry, 481 
treatment of, with hyaluronidase, 513 
multiple myeloma involving, 1274 
problems, classification and treatment of, 
1028, 1253 (Absts.) 
Therapeutics and pharmacology, 1297 
Therapy, indiscriminate antibiotic, in dental 
practice, review of current 
opinion on hazards of, 952 
root canal, 453 (B. rev.) 

Tie douloureux, minor operation for perma- 

nent relief of, 458 ( Abst.) 

Time to tell, 347 (B. rev.) 

Tissue changes during aging, 1185 

Tissues, dental, microstructure of, revealed 

by electron microscope, some 
considerations of, 328 
Tongue, cancer of, results of surgical treat- 
ment, 797 (Abst.) 
diseases of, 619 


impacted 


rats’, effects in, 


with apical 





giant, or macroglossia, 797 (Abst.) 
papilloma of, 937 
posterior, carcinoma of, treated with ra- | 
diation, 1346 
investing bone: 
entity, 736 
transplantation of 
formed, 71 


Tooth and developmental 


autogenous partially 





banks; homogeneous transplants of pre- 
served frozen teeth, 55 | 
embedded, persistence of immature enamel | 


in, 418 


sockets, implantation of acrylic roots in, |* 
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Tooth—Cont’d 
unerupted third molar, transplantation of, 
96 
Toothbrushing, effect of single and multiple, 
in cleansing of normal and 
periodontally involved  den- 
tition, 203 
surgical 


Torso-occlusion, positioning of 


erupted teeth in, 125 
Transmaxillary bar, use of, in fractures of 
maxilla, 1028 (Abst.) 
Transplantation and reimplantation of teeth, 
84 


autogenous, of partially formed tooth, 71 
of teeth, experimental, histologic studies 
on, 18 
in lower animals, 3 
of unerupted third molar tooth, 96 
replantation, and surgical positioning of 
teeth; symposium, 3, 125 
Transplants, autogenous, 76 
cartilage, into periodontium of 
monkeys, 1233 
dental, animal studies on, 40 
homogeneous, of preserved frozen teeth, 55 
Traumatic facial injury, ocular manifesta- 
tions of carotid-cavernous 
sinus fistula following, 917 
swellings; role and applicability of hyalu- 
ronidase in clinical dentistry, 
467 
Traumatism, induced occlusal, gingival vas- 
cular supply in, 939 
patient: evaluation, prepara- 
tion, and anesthetic manage- 
ment, 456 (Abst.) 
Treatment and classification of temporoman- 
dibular joint problems 1253 
( Abst. ) 
diagnosis, latest 
(Abst. ) 
of Bell’s palsy with cortisone, 572 ( Abst.) 
of cancer of head and neck, 460 ( Abst.) 
of desquamative gingivitis, 391 
of malignant disease of upper jaw, d‘s- 
cussion on, 460 (Abst.) 
of periodontal disease, principles of, 604 
of temporo-mandibular joint ankylosis, 
457 (Abst.) 
disturbances with hyaluronidase, 513 
primary, of maxillofacial injuries, 371 
surgical, of benign masseteric hypertrophy, 
350 (Abst.) 
Trigeminal nerve, its ganglion and its divi- 
sions, injuries of, 685 ( Abst.) 
Trismus and swelling, after removal of im- 
pacted mandibular third 
molar teeth, effect of hyalu- 
ronidase on, 493 
Trypsin, use of, intramuscularly as prophy- 
lactic measure to control in- 
flammation following root re- 
section, 1015 
Tryptophan deficiency, effect of, on bones 
and teeth of rats. II. Effect 
of prolongation, 308 
III. Effect of age, 906 
Tuberculosis of mouth and surrounding tis- 
sues, 858 


rhesus 


Traumatized 


and advances in, 459 
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Tuberous sclerosis with jaw lesions; some 
less common bone lesions af- 
fecting jaws, 289 
Tufts University School of Dental Medicine, 
238, 682, 792, 913, 1024, 1248, 
1343 
Tumor, benign giant-cell, clinicopathologic 
study of alveolar border | 
epulis with special emphasis 
on, 765, 888 
cystic mucoepidermoid, 584 
epulis, transition of; clinicopathologic 
study of alveolar border 
epulis with special emphasis 
on benign giant-cell tumor, 


unusual plemorphic adenoma-like, in wall 
of dentigerous cyst, 411 

Warthin’s; papillary adenocystoma lymph- 
omatosum, 574 ( Abst.) 

Tumors, giant-cell, of jaws, 253 

malignant, of jaws, contributions of radia- 

tion in treatment of, 1083 
of superior maxilla, 685 (Abst.) 
oral, 459, 574, 1345 (Absts.) 

multiple discrete fibro-osseous, in jaws as- 
sociated with dyschondro- 
plasia; some less common 
bone lesions affecting jaws, 
293 

of cheek, 457 (Abst.) 

of jaws, 459 (Abst.) 

of tongue; diseases of tongue, 628 

oral lesions in childhood, 878 

parotid, surgical consideration of, 573 
(Abst. ) 

retromolar parotid, 349 (Abst.) 

that have metastasized to jaws, 1210 


U 


Uleers of tongue; diseases of tongue, 625 
oral lesions in childhood, 871 
Unacaine in oral surgery, clinical evaluation 
of, 540 
University of Alabama, 451 
of Illinois, 1248 
of Minnesota, 682, 1343 
of Oregon, 237 
Dental School, 1139 





INDEX 


University—Cont ’d 
of Pennsylvania, 451, 1024, 1249 
Graduate School of Medicine of, and 
Riesman Dental Clinic, Beth 
Israel Hospital, Boston, 
Mass., 451 
of Texas, Dental Branch, 1248 
offers symposium on occlusion, 1249 
V 
Vascular supply, gingival, in induced oc- 
clusal traumatism, 939 
Visualized technique for equilibration of 
atypical occlusal relationships, 
516 
Vital pulpotomy, transitory bacteremia as 
related to operation of, 902 
Vitamin deficiencies; oral lesions in child- 
hood, 878 
manifestations of, 1060 


Ww 

Warthin’s tumor; papillary adenocystoma 
lymphomatosum, 574 (Abst.) 

Wegener’s granulomatosis; oral complica- 
tions of polyarteritis and 
giant-cell granulomatosis, 845 

Wharton’s duet, left submaxillary gland, 
sialolithiasis, 275 

Wide-field hemimandibulectomy, technique 
of; observations on primary 
lesions of mandible, 1144 


x 


X-ray absorption studies of human dental 
enamel, 995 


Editorials 


Fédération Dentaire Internationale, 351 
Meeting of the American Academy of Oral 
Pathology, 1143 
Paul E. Boyle Named Dean of Western Re- 
serve University, 799 

The Seventy-fifth Anniversary of the Insti- 
tute of Dental Medicine of 
the University of Geneva, 
1029 

Transplantation, Replantation, and Surgical 
Positioning of Teeth, 1 

Who Missed the Boat—and Why? 123 
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HE OLD LADY had lost her voice. That 
T rich, vibrant contralto which had rung 
through opera’s golden age was long gone. 
And she made no bones about it. 

Standing at the network microphones, 
she’d loudly promise her audience: “Don’t 
worry, I’m not going to sing.” 

Yet, every Christmas Eve, she did sing. 
And millions of homes hushed to listen. For 
Stille Nacht, Heilige Nacht does not de- 
mand a big voice. Rather, a big heart. 

And Ernestine Schumann-Heink had al- 
ways had that. From the beginning, when 
she threw away her budding career for love, 
only to wind up deserted with her four chil- 
dren. Through World War I, when she sang 
to sell Liberty Bonds while she had sons 
fighting—on both sides. Right up to the end 
of her turbulent life, she stayed warm, gen- 
erous and brave. 

Naturally her adopted country loved her. 
Because Americans admire heart, and as the 
little stories in every daily paper show, they 
have plenty of it. That’s one of the vital rea- 
sons why America is strong and why her 
Savings Bonds are a tremendous guarantee 
of security. 

The heart and strength of 165 million 
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This is an actual photograph taken 
in a tuberculosis hospital . . . of two 
sisters, aged 3 and 4. 


They are orphans. They both have 
tuberculosis. They caught it from 
their mother who died of TB. 


When you buy Christmas Seals you 
do two things: You help prevent 
TB... and you help research find 
better ways of treating patients 
like this. 

This will be the fiftieth year that 
Christmas Seal funds will work 
year round on this double-barreled 
job of help and protection. To help 
them work harder, send in your 
contribution, today. 


























Oral Surgery, Oral Medicine, and Oral Pathology 


Published by 
THE C. V. MOSBY COMPANY, 3207 WasuHInGTON BLvp., St. Louis 3, Mo. 





Published Monthly. Subscriptions may begin at any time. 





EDITORIAL COMMUNICATIONS 


Original Communications.—Manuscripts for publication and correspondence relating to 
them should be sent to Dr. Kurt H. Thoma, 1146 Beacon Street, Brookline 46, Mass. 


Manuscripts should be typewritten on one side of the paper only, with double spacing 
and liberal margins. References should be placed at the end of the article and should 
include, in the order given, name of author, title, journal, volume, pages, and year; e.g., 
Jones, F. R.: Periodontal Disease, Oral Surg., Oral Med., and Oral Path. 1: 1-30, 1948. 
Illustrations accompanying manuscripts should be numbered, provided with suitable legends, 
and marked lightly on back with author’s name. Articles accepted for publication are 
subject to editorial revision. Neither the editors nor the publishers accept responsibility 
for the views and statements of authors as published in their Communications. 


Illustrations.—A reasonable number of halftone illustrations will be reproduced free of 
cost to the author, but special arrangements must be made with the editor for color plates, 
elaborate tables, or extra illustrations. Copy for zinc cuts (such as pen drawings and charts) 
should be drawn and lettered only in India ink, or black typewriter ribbon (when the type- 
writer is used). Only good glossy photographic prints should be supplied for halftone 
work; original drawings, not photographs of them, should accompany the manuscript. 


Books for Review.—Only such books as are considered of interest and value to sub- 
scribers will be reviewed. These should be sent to Dr. Thomas J. Cook, 1342 Dupont 
Building, Miami, Fla. 


Reprints.—Reprints of articles must be ordered directly through the publishers, The 
Cc. V. Mosby Company, 3207 Washington Blvd., St. Louis 3, Mo., U.S.A., who will send 
their schedule of prices. Individual reprints of an article must be obtained through the 
author. 


BUSINESS COMMUNICATIONS 


Business Communications.—All communications in regard to acivertising, subscriptions, 
change of address, etc., should be addressed to the publshers, The C. V. Mosby Company, 
3207 Washington Blvd., St. Louis 3, Mo. 


Subscription Rates.—United States and its Possessions $13.50, Students $6.75: Canada, 
Latin America, and Spain $14.00, Students $7.25; Other Countries $14.50, Students $7.75. Single 
copies $2.00 postpaid. Remittances for subscriptions should be made by check, draft, post 
office or express money order, payable to this Journal. 


Publication Order.—The monthly issues of this Journal form one volume a year. The 
index is in the December issue. 


Change of Address Notice.—Six weeks’ notice is required to effect a change of address. 
Kindly give the exact name under which a subscription is entered, and the full form of 
both old and new addresses, including the post office zone number. 


Advertisements.—Only articles of known scientific value will be given space. Forms close 
first of month preceding date of issue. Advertising rates and page sizes on application. 


Nonreceipt of Copies.—Complaints for nonreceipt of copies or requests for extra numbers 
must be received on or before the fifteenth of the month following publication: otherwise the 
supply may be exhausted. 

Bound Volumes.—Publishers’ Authorized Bindery Service, 5811 West Division Street, 
Chicago 51, Illinois, will quote prices for binding complete volumes in permanent buckram. 











Whie famed NPC and NPL still retain 
their indispensable place in the practice 
of oral surgery, the new solution contain- 
ing Ravocaine, though designed specifi- 
eto] hmm colmmelhaiia’] imua-t3ieldelin-Mm olgela-tolla-1 9 
is also proving to be a highly desirable 
adjunct in surgery 

That's because it combines extremely 
rapid onset and great depth with the 
shorter duration that is frequently desir- 
able*in some simple surgical procedures 
yale el-teeltlt-Misl-e te) Ulilelammiol-tsilaelaleltle 
a smaller-than-average volume is usually 
entirely adequate for these simple inter- 
ventions, 

Place this Ravocaine HC! 0.4°%% and No- 
vocain 2°, combination alongside NPC 
and NPL in your practice today. Your 
choice of vasoconstrictors: either time- 
tested Cabefrin 1:10,000 or new, much 
discussed Levophed | :30,000. 





vopnead Novocain relate! Ravocaine ore 
Reg. | Pat ff.) of Winthrog 
e lolgelsleb) of nor- 


levarterenol, procaine HCl and propoxycaine 











